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Problem
Learning style has been studied extensively across 
the United States since the early 1970s. Much research has 
involved Rita and Kenneth Dunns' model and associated 
Learning Style Inventory. In 1991, Robert Zenhausern 
developed the Homework Disc software program which 
correlates with the Dunns' work and yields learning style 
prescriptions for students. The use of these study 
strategies at the elementary level has not been broadly 
examined. Therefore, this study investigated the effects of 
prescriptions on spelling achievement of fifth-grade 
students.
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Method
A total of 65 students (33 males, 32 females) in 
three intact groups participated in this study. The Control 
Group received instruction and studied in a traditional 
manner, an Instructional Group received modality-based 
instruction determined by preferences on the Learning Stvle 
Inventory. and an Individualized Group received similar 
instruction and independently applied prescription 
information.
Four null hypotheses were formulated. The first 
three dealt with differences between pre- and posttests of 
the three groups and were analyzed using repeated measures 
analysis of variance and a priori tests. The final 
hypothesis concerned differences among adjusted posttest 
means of the three groups and was tested by both 3-way and 
1-way analysis of covariance. Newman-Keuls tests were 
additionally done to identify the location of identified 
differences.
Results
1. Modality-based instruction alone did not 
significantly increase spelling achievement.
2. Spelling achievement was significantly increased 
(p < .05) when students independently applied learning style 
prescription information to completion of homework in 
addition to receiving modality-based instruction in the 
classroom.
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Conclusions
Learning style, experience, and personality are 
intricately connected, making complete individualization in 
the classroom nearly impossible. Therefore, students should 
be taught how to capitalize on their own preferences in 
order to increase learning.
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CHAPTER I
INTRODUCTION
The success or failure of students in school has 
been attributed to various factors. Historically and well 
into the twentieth century (circa 1970), it was widely 
believed that social, economic, and political conditions 
could legitimately distract a student and inhibit learning 
(Dunn & Dunn, 1978) . In the last 2 0 years, however, the 
blame for unsatisfactory learning has shifted to schools, 
teachers, and instructional methods/programs. A consequence 
of this shift has been an increased awareness and 
involvement of both parents and the general public who 
realize the importance of a high-quality education and 
insist on it for all children. There is now a new emphasis 
on meeting individual learning needs.
At the federal level, there has been the development 
of PL 94-142, "The Education for All Handicapped Children 
Act” (1975), which mandated appropriate assessment, 
Individualized Educational Plans (IEP'S), mainstreaming, and 
due process rights for parents. The "least restrictive 
environment" for any student might include the regular
1
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classroom, resource room, self-contained special education 
classroom, special day school, or residential school. In 
addition, there have been recent provisions for the gifted, 
bilingual, and culturally different. Teachers are expected 
to meet a greater variety of student needs by utilizing 
various models of instruction such as lecture, direct 
instruction, mastery learning, inquiry, discovery, computer- 
assisted instruction, cooperative learning, and concept 
formation (Joyce & Weil, 1986).
An important related activity has been research into 
the concept of "learning style," or how one best learns. 
Although divergently defined by researchers, learning style 
encompasses the notion that individuals have certain 
characteristics which result in preferred ways of 
understanding, interacting with, and responding to the 
learning situation. During the last 2 decades, learning 
style has been studied at more than 60 institutions of 
higher learning across the country (Dunn, 1989). As a 
result, there is an abundance of literature supporting its 
usefulness in classrooms at the elementary, secondary, and 
post-secondary levels. Leading researchers in this area 
include Dunn and Dunn (1978), Gregorc (1982a), Hill (1976), 
Hunt (1971), Kolb (1976), Ramirez and Castaneda (1974), and 
Schmeck, Ribich, and Ramanaiah (1977).
It is imperative that educators continue to examine
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
3learning styles and to extend and refine knowledge of this 
unique method of individualizing learning. Understanding 
both theoretical information and classroom application is 
vital if each student's learning needs are to be met.
Statement of the Problem
Tests and inventories to assess students' learning 
styles have been developed by several educational 
researchers (i.e., Dunn, Dunn, & Price, 197 5; Gregorc,
1982a; Kolb, 1976; McCarthy, 1980; Keefe & Monk, 1986).
Each instrument reflects the model of learning style held by 
its author(s). However, there has been some controversy 
among researchers concerning the instructional modifications 
necessary to incorporate assessed style and enhance 
learning. While cognitive psychologists advocate retraining 
a child for maximum achievement, those espousing a 
diagnostic-prescriptive view ("adaptationists") assert that 
higher levels of learning can be attained by matching 
learning styles with instructional methods and programs 
(Keefe, 1988) . The matching of methods and styles has been 
supported by various studies, particularly those utilizing 
the Dunn and Dunn model and corresponding Learning Stvle 
Inventory by Dunn et al. (1975).
Dunn and Dunn have hypothesized that matching 
learning style traits with complementary approaches and 
environments in studying and completing homework would
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
4increase achievement. The Homework Disc has been developed 
by Zenhausern (1991) as an aid in this process. The 
computer software program was designed for students in 
grades 3-12 to facilitate study and homework completion 
according to preferred learning styles. A correlate of the 
Learning Stvle Inventory by Dunn et al., it yields a 
printout of individual prescriptions that provide specific 
strategies for students.
Little research has been done on the prescribed 
study strategies of the Homework Disc. Knapp (1990) 
completed a study at the post-secondary level, but it is 
vital that the efficacy of learning style prescriptions be 
examined at other levels. This study looked at the 
phenomenon at the elementary level.
Purpose of the Study
The purpose of this study was to examine the effects 
on spelling of modality-based instruction and learning style 
prescriptions of the Homework Disc. Achievement data of a 
control group which was studying in a traditional way was 
compared with the data of experimental groups who were 
studying/learning either according to group style 
information provided by standard Learning Stvle Inventory 
feedback ("profiles"), or according to profile plus 
prescription information.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
5Hypotheses
The subjects in this study were divided into three 
groups: Group 1 was the control group; Group 2 was an
experimental group which received the Learning Stvle 
Inventory. group profile, and instruction modified to match 
the group's perceptual preferences; and Group 3 was an 
experimental group which received the Learning Stvle 
Inventory. group profiles, modified instruction, and 
independently applied Homework Disc prescription 
information.
Hypothesis l . There is no difference between pre- 
and posttest achievement means of students in Group 1.
Hypothesis 2 . There is a slight difference between 
pre- and posttest achievement means of students in Group 2.
Hypothesis 3 . There is a significant difference 
between pre- and posttest achievement means of students in 
Group 3.
Hypothesis 4 . There is a significant difference 
among adjusted posttest means of the three groups where the 
posttest is adjusted for pretest means.
Significance of the Study
Students' monitoring of their own preferred learning 
styles and cognitive processes is one component of 
"metacognition," which has been linked to improved 
achievement (Pennell, 1985) . It is anticipated that
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
6information derived from this study can be used to help 
students at the elementary level develop metacognitive 
skills and be more cognizant of ways to increase individual 
study efficiency.
Also, by adding to the knowledge base related to the 
use of learning styles at the elementary level, this study 
will provide a springboard for further research on the 
application of the Dunns' Learning Stvle Inventory profile 
information and correlated prescriptions to study 
strategies.
Theoretical Framework 
By the late 1970s, several researchers had emerged 
as leaders in the learning styles movement. The National 
Learning Styles Network (a learning styles resource center 
located at St. John's University of New York) was co­
sponsored by St. John's University and the National 
Association of Secondary School Principals (NASSP). 
Conferences were held in the early 198 0s and the NASSP 
formed a national task force on learning styles composed of 
researchers and practitioners. "The goals of the task force 
were to study the field in depth, evaluate current 
assessment technology, and develop a conceptual and 
psychometric model for state-of-the-art instrumentation" 
(Keefe, 1985, p. 140).
All of the existing models of style were studied and
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
7a consensus definition of learning style was eventually
reached. Previously established by Keefe and Languis in
1983, the accepted definition included
the composite of characteristic cognitive, 
affective, and physiological factors that serve as 
relatively stable indicators of how a learner 
perceives, interacts with, and responds to the learning 
environment. Learning style is demonstrated in that 
pattern of behavior and performance by which an 
individual approaches educational experiences. Its 
basis lies in the structure of neural organization and 
personality which both molds and is molded by human 
development and the learning experiences of both home, 
school, and society. (cited in Keefe, 1985, p. 141)
Keefe also stated that the task force accepted the following
existing definitions of the three style dimensions:
1. Cognitive styles— information processing 
habits . . . which represent a person's typical 
modes of thinking, remembering, and problem solving 
(Messick, 1969)
2. Affective styles— motivational processes 
(attention, expectancy, incentive) viewed as the 
learners' typical modes of arousing, directing and 
sustaining behavior (Keefe, 1979)
3. Physiological styles— biologically based modes of 
response founded on sex related differences, 
personal nutrition and health, and accustomed 
reaction to the physical environment (Keefe, 1979) 
(Keefe, 1985, p. 141)
Different models of learning style include elements of one,
two, or all three of these dimensions in varying degrees.
From these, the task force chose assorted cognitive,
affective, and physiological factors for in-depth study.
Twenty-four elements were ultimately included in the NASSP
learning style paradigm, and are assessed by the NASSP
Learning Stvle Profile.
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8The task force also recognized the role of learning 
theory in developing a conceptual model. It was believed 
that the three style dimensions (cognitive, affective, and 
physiological) "control or are controlled by an individual's 
information processing system" (Keefe, 1985, p. 141). Group 
members then searched for an acceptable model of learning 
which would effectively relate learning styles to 
information processing and which would serve as the 
underlying rationale for learning styles theory and 
instrument development. The accepted model was the General 
Operations model of Charles Letter! (1982) as shown in 
Figure 1:
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Figure l. Information processing-general operations
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9According to Letteri (1988), "There are six specific 
operational (information processing) phases that are 
directly related to learning: perceptual modality,
perceptual memory, filter system, short-term memory, working 
memory, and long-term memory" (p. 30) . He specifically 
related particular elements of the cognitive dimension of 
learning style to these various phases of information 
processing and pointed to the affective and physiological 
supports for learning.
The relationships among learning style, information 
processing, and classroom application also had to be 
addressed by the task force. To do this, it was necessary 
to reconcile a long-standing difference of opinion regarding 
modifications necessary for maximum learning. As was 
previously mentioned, cognitive psychologists emphasized 
retraining the child, whereas diagnostic/prescriptive 
experts (adaptationists) postulated that it was best to 
modify the learning environment. After much debate, the 
task force acknowledged the validity of both positions 
depending on the learner's age, developmental maturity, and 
level of skill. A compromise position was ultimately 
supported by members of the task force.
Knowledge of a conceptual model of learning styles 
theory and application is imperative when considering the 
utilization of any design in the classroom. It specifically
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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relates to the Dunns' model, as Keefe (1979) suggested:
"The Dunns' work has been synergistic, drawing together 
cognitive, affective, and physiological styles from research 
and school applications" (p. 16). The Dunns' model includes 
21 elements in five stimuli categories, many of which are 
included within the task force paradigm.
Definition of Terms 
Elements are factors which have a positive, 
negative, or neutral effect on one's learning style. Within 
the Dunns' paradigm, there are 21 elements classified into 
five stimuli categories (Dunn, Dunn, & Price, 1987) .
High Preference for an element indicates that an 
individual prefers that element in order to maximize 
learning. High preference is indicated by a standard score 
of 60 or over on the Learning Styles Inventory by Dunn et 
al. (1975). Very high preference is shown by a score over 
80 (Dunn et al., 1987).
Homework Disc is a software package which interfaces 
with the Learning Style Inventory and yields a printout of 
study strategies for students (Zenhausern, 1991).
Homework Disc Prescriptions are printouts derived 
from the Homework Disc software which provide students with 
study strategies which complement learning style preferences 
as identified by the Learning Stvle Inventory (Zenhausern, 
1991) .
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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Learning Style describes "characteristic cognitive, 
affective, and physiological behaviors that serve as 
relatively stable indicators of how learners perceive, 
interact with, and respond to the learning environment" 
(Keefe, 1979, p. 4).
Learning Style Inventory is a comprehensive 
instrument which assesses how individuals in grades 3 
through 12 prefer to learn (Dunn et al., 1987) .
Learning Style Profiles are records of individuals' 
or groups’ high, low, and neutral learning style 
preferences. Each profile includes a graph which indicates 
the standard score obtained by a student for each element 
(Dunn et al., 1987).
Low Preference for an element indicates minimal
desire for that element when learning and is shown by a
standard score of 20-40 on the Learning Style Inventory. A
score of 0-19 indicates a very low preference.
Although they affect how people learn, Low Preferences 
are the opposite of the element's name. Thus, if the 
element is Noise and the score is below 40, that person 
needs the opposite of Noise when trying to learn; Quiet 
is needed. (Dunn et al., 1987)
Metacognition is knowledge about o n e 's own cognitive 
system. There are two closely related types: knowing about
cognition and monitoring cognition (Armbruster & Brown,
1984) .
Stimuli are broad categories of factors which affect
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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learning style. According to Dunn et al. (1987), there are 
five stimuli areas:
1. Environmental Stimuli include sound, light, 
temperature, and design.
2. Emotional Stimuli include motivation, 
persistence, responsibility, and structure.
3. Sociological Stimuli refer to the ways students 
prefer to be grouped for instruction: alone, in pairs, in 
teams, with colleagues, with the teacher, or in varied ways 
(e.g., no particular preference for any of the above).
4. Physical Stimuli include intake, time of day, 
mobility needs, and perceptual preferences.
5. Psychological Stimuli include global/analytical 
processing, hemisphericity, and impulsive/reflective 
thinking.
The Learning Style Inventory by Dunn et al. assesses 
an individual's preferences in the environmental, emotional, 
sociological, and physical categories. It does not measure 
underlying psychological factors.
Assumptions
It was assumed in this study that each individual 
has specific cognitive, affective, and physiological 
characteristics which are the result of a unique interplay 
between both nature and environment. Learning style is 
composed of these parts and is reflected in learner
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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behavior. Recognition of and attention to learning style is 
a vital aspect of success in school.
Delimitations of the Study
The following conditions were used in developing 
this study:
1. The study was restricted to fifth-grade students 
at Prairie Vista Elementary School within the Penn-Harris- 
Madison School Corporation of Northern Indiana.
2. Students' learning styles were assessed using 
only the Learning Style Inventory by Dunn et al. (1975).
3. Learning style variables were restricted to the 
preferences which are a part of the Dunns' learning
style model and which are assessed through the Learning 
Stvle Inventory.
4. Strategies for studying were those provided by 
Zenhausern's Homework Disc.
Summary
Chapter 1 began with an introduction which outlined 
the importance of individualized instruction in classrooms 
at all levels. This was followed by a statement of the 
problem, purpose of the study, research hypotheses, 
significance of the study, theoretical framework, definition 
of terms, assumptions, and delimitations.
Chapter 2 presents a review of the literature
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related to learning styles. Chapter 3 discusses the 
methodology, sample, instrumentation, procedures, null 
hypotheses, and proposed statistical analysis procedures. 
Chapter 4 presents an analysis of the data, and Chapter 5 
contains a summary of the findings, conclusions, 
implications, and recommendations for future research. 
Appendices and a bibliography complete this report.
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CHAPTER I I
REVIEW  OF L IT E R A T U R E
Definition of Learning Style 
In the 1930s, Gordon W. Allport coined the term 
"cognitive style” to describe a quality of living and 
adapting which is influenced by distinctive personality 
types (cited in Keefe, 1979). Until the early 1980s, the 
terms "cognitive style" and "learning style" were used 
synonymously in the literature.
However, the recent consensus definition of learning 
style developed by the NASSP task force stated "the 
composite of characteristic cognitive, affective, and 
physiological factors that serve as relatively stable 
indicators of how a person perceives, interacts with, and 
responds to the learning environment" (Keefe, 1985, p. 140). 
Thus, learning style can now be thought of as a broad term 
encompassing three specific aspects. Cognitive style, as 
defined by Messick in 1969 (and accepted by the task force), 
is the way one perceives, thinks, remembers, and problem 
solves and as such is only one of the three aspects of 
learning style.
15
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History of Learning Stvle
Although there has been a profound focus on 
individualization within the last 20 years, the idea that 
people learn differently is not new (Fizzell, 1982). Over 
2,500 years ago, Hindus proposed that people could choose 
between four basic techniques of practicing religion: active 
vs. passive and emotional vs. thoughtful (Fizzell,
1984) .
In the late 1700s and early 1800s, researchers began 
actively to examine divergent aspects of human traits in an 
effort to understand and to predict behavior (Claxton & 
Murrell, 1987) .
But for most of this century, research on learning 
style has been conducted within the field of psychology. 
German psychologists were considering style around 1900. 
According to Guild and Garger (1985), Carl Jung's work on 
"psychological types" is probably the best known. 
Psychological types are patterns of behavior which guide how 
one perceives, directs energy and attention, and makes 
judgments. Jung defined individuals as introverts or 
extroverts with four mental processes: intuiting, sensing,
thinking, and feeling (Jung, 1923). Jung's work was later 
applied by Briggs and Myers (1977) in developing the Mvers- 
Briggs Type Indicator.
As previously mentioned, Allport, an American
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psychologist, coined the term "cognitive style" in the
1930s. The theories of Allport and other researchers were
based upon studies of the influence of perception on
learning. In 1939, while working with the partially blind,
Lowenfeld found a difference in "visual" and "haptic" (from
the Greek haptos. meaning "laying hold of") types.
Lowenfeld and Brittain (1975) described these terms:
The visually-minded person is one who acquaints himself 
with his environment primarily through the eyes and 
feels like a spectator. The person with haptic 
tendencies, on the other hand, is concerned primarily 
with his own body sensations and subjective experiences 
which he feels emotionally, (p. 275)
Most important, Lowenfeld found that the partially blind
were just as likely as the sighted to have visual or haptic
strengths. Therefore, it appears that the visual and haptic
are psychological rather than physical types.
During this same period of time, Klein spoke of 
"levelers" and "sharpeners," the former emphasizing a 
retreat from objects, people, or situations, and the latter 
aggressively pushing themselves socially forward (cited in 
Guild & Garger, 1985) .
After World War II, much research on learning styles 
was conducted at Brooklyn College, the Menninger Foundation, 
and the Fels Institute. At Brooklyn College, Witkin spoke 
of people as being "field dependent" or "field independent," 
terms identifying an individual's ability to perceive a 
figure with or without the ground. Witkin and his
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colleagues came to believe that these perceptual functions 
were only one part of an individual's psychological make-up 
(Witkin, Dyk, Faterson, Goodenough, & Karp, 19 62) .
While Witkin focused his attention on the single 
dimension of field dependence/independence, Holzman,
Gardner, and their colleagues at the Menninger Foundation 
identified several "control principles:" differentiation 
vs. undifferentiation, leveling vs. sharpening, equivalence 
range, tolerance for unrealistic experiences, and flexible 
vs. constructed control (cited in Sperry, 1972). For this 
group, personality organization was made up of these control 
principles and it accounted for an individual's mode of 
perceiving, remembering, and thinking.
Kagan and his associates at the Fels Institute 
researched two styles of conceptualization: analytic and 
non-analytic (Kagan, Moss, & Siegel, 1963). This led to the 
identification of the reflective person (inclined to analyze 
a concept) and the impulsive person (inclined to make quick 
responses). Kagan developed the Matching Familiar Figures 
Test (1964) to identify these types. Like Witkin, Holzman, 
Gardner, and other researchers, Kagan's work focused on 
personality of individuals as influenced by perception.
Research on individual differences diminished during 
the late 1950s and early 1960s. This was largely due to the 
fact that a relationship between cognitive style and school
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success could not be proven, whereas intelligence and 
achievement were found to be highly correlated. In 1963, 
however, Carroll conducted an experiment in which he used a 
variety of teaching approaches in which students were able 
to have as much time as they needed for task completion. 
Under these conditions, aptitude was not a major factor in 
determining achievement (Carroll, 1963) .
Carroll's findings supplied the impetus for the 
emergence of "mastery learning," an educational movement 
more fully developed by Bloom (1968). Bloom criticized the 
traditional classroom approach to instruction and evaluation 
of students which usually resulted in a normal distribution 
of grades. Mastery learning was the alternative he 
espoused:
Most students (perhaps over 90 percent) can master what 
we have to teach them, and it is the task of 
instruction to find the means which will enable our 
students to master the subject under consideration.
Our basic task is to determine what we mean by mastery 
of the subject and to search for the methods and 
materials which will enable the largest proportion of 
our students to attain such mastery, (p. 1)
Mastery learning advocates follow a criterion-referenced
approach to grading, in which "grades are determined by
comparing the extent to which each student has attained a
defined standard (or criterion) of achievement or
performance" (Biehler & Snowman, 1990, p. 630) .
Instructional objectives are utilized to identify expected
student behaviors. Thus, by offering students needed time.
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instruction, and materials, the mastery approach "is more 
likely to lead to understanding and to encourage transfer 
than any approach that permits only one try and reports 
results only in terms of relative position" (Biehler & 
Snowman, p. 634).
Clearly, Carroll's experiment and mastery learning 
are examples of individualization and are related to the 
concept of learning styles. Indeed, implications for the 
field of education were profound. Since the late 1960s, 
educators have been actively engaged in understanding and 
recognizing individual differences and in building a theory 
of learning and instruction based on it.
Kolb's research has been influential in the learning 
styles field. He suggested that learning style is a result 
of heredity equipment, past experience, and the demands of 
the present environment combining to produce individual 
orientations that give differential emphasis to the four 
basic learning modes postulated in experiential learning 
theory: concrete experience, reflective observation,
abstract conceptualization, and active experimentation 
(Kolb, 1979). He developed the Learning Stvle Inventory in 
1976 that identified four types of learners (converger, 
diverger, assimilator, and accommodator). McCarthy chose 
Kolb's model of the learning process and Torrance's 
conception of hemispheric specialization in developing her
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''4-MAT" system (McCarthy, 1980) . She also identified four 
types of learners (innovative, analytic, dynamic, and common 
sense). Gregorc (1982b) recognized two specific mediation 
abilities, perception (abstract vs. concrete) and ordering 
(sequential vs. random) which determine one's style. The 
Gregorc Style Delineator is similar in format to Kolb's 
instrument and it also identifies four types of learners:
(1) concrete-sequential learners acquire knowledge through 
hands-on experience; (2) concrete-random learners use trial 
and error and experimental approaches; (3) abstract- 
sequential learners prefer rational, sequential approaches 
and will learn better from authorities; and (4) abstract- 
random learners prefer to receive information in an 
unstructured manner.
An examination of the Kolb, McCarthy, and Gregorc 
models uncovers conceptions that are strikingly similar. 
Their paradigms categorize people into four categories based 
on two bipolar continua. The same insights into the 
learning process are evident in the descriptions developed 
by these researchers. While it is recognized that people 
function more comfortably within a particular category of 
learning style, emphasis is put on the ability to "flex"— to 
strengthen other abilities so that the demands of a variety 
of learning tasks can be met. McCarthy's system is most 
extensive and valuable for classroom use in that she
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includes specific activities which would develop 
characteristics of the four types of learners in all 
students.
One of the earliest educational researchers, Hill
(1970), investigated how individuals derive meaning from 
their environment. His model of learning style is part of 
his conceptual framework for education known as the 
"educational sciences." In this system, cognitive style is 
the fifth of seven sciences which were developed to provide 
a common language in the field of education. Hill explained 
that the concept of cognitive style is expressed as a 
Cartesian product of four sets, just as Guilford's model of 
the intellect was a product of three sets. The four sets 
are the first four sciences in his model: symbols and their
meaning, cultural determinants, modalities of inference, and 
memory-concern. Each of these sets is composed of a series 
of elements which interact with factors in the other sets to 
form an individual's cognitive style. An individual's style 
can be assessed by Hill's Cognitive Stvle Interest Inventory 
(1976). Unlike Kolb, McCarthy, or Gregorc, Hill identified 
330 types of people through the minute analysis of traits 
(Fizzell, 1982). It appears that it would be difficult to 
respond to all of these variations within a classroom. 
Therefore, Hill's model may be an idealistic conception of 
individualized learning.
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Hunt approached learning style in the early 197 0s as
those educational conditions under which students are most
likely to learn. The basis of his model of "Conceptual
Level" (CL) is a description of students in terms of their
need for structure:
Low structure is exemplified by student-centered 
approaches, discovery learning, and presentation of 
examples before presentation of the principle 
(inductive teaching). . . . High structure is 
exemplified by teacher-centered approaches, learning 
through lecture, and presenting the rule or principle 
before the examples. (Hunt & Sullivan, 1974, p. 214)
Generally, there is an inverse relation between Conceptual
Level and degree of structure. "Low CL learners profit more
from high structure and high CL learners profit more from
low structure or, in some cases, are less affected by
variation in structure" (Hunt, 1971, p. 44). Hunt's
assessment instrument is called the Paragraph Completion
Method (PCM). Analysis of learning style calls for a
subjective appraisal of individuals' responses to six lead
sentences (DeBello, 1989) . In this way, the PCM is
different from a majority of other inventories which utilize
rank-ordering or Likert scales. Specific training in the
scoring and interpretation of results is required; this fact
may make this instrument impractical for some school
situations.
In 1972, Rita and Kenneth Dunn published Practical 
Approaches to Individualizing Instruction. They became
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leaders in the learning styles field developing a 
multidimensional model consisting of five stimuli groups and 
21 subcategories or elements. (The original model had only 
four stimuli areas; in the early 1980s, the psychological 
group was added to environmental, emotional, sociological, 
and physiological areas.) Together with Price, they 
developed the Learning Style Inventory (1975) for children 
in grades 3-12 and the Productivity Environmental Preference 
Survey (1979) for adults. Rita Dunn continues, at writing, 
as director of the Learning Styles Network at St. John's 
University. This organization conducts research and 
disseminates information on learning and teaching styles.
Drawing from the work of the Dunns, Carbo developed 
a Reading Stvle Inventory (1981) for identifying students' 
preferred ways of reading in order to match instructional 
approaches and materials (Carbo, 1986). Also like the 
Dunns, Barbe and Swassing (1979) and Reinert (1982) stressed 
identification of perceptual modality strengths in their 
respective models. Canfield and Lafferty (1970) emphasized 
modality preferences as well as conditions, content, and 
expectations.
Ramirez and Castaneda (1974) based their research on 
the Witkin Model, in that they looked at field-sensitivity/ 
field independence. Field independence was considered 
positive because these features are prized by schools. The
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traits included were analytic characteristics such as 
attention to detail and sequential processing. Ramirez and 
Castaneda also incorporated cultural differences into their 
theory, focusing on the Mexican American and Anglo-American 
populations. They asserted that "differences in cultural 
values are reflected in socialization practices, which in 
turn result in differences in cognitive style between 
Mexican American and Anglo-American children" (Ramirez & 
Castaneda, 1974, p. 79). Their assessment instrument is 
called the Child Rating Form, and is found in their book 
Cultural Democracy. Bicoanitive Development, and Education. 
This instrument is a "direct observation format, yielding 
frequency of behavior scales that could be completed by the 
teacher or older children in a self-report survey" (DeBello, 
1989, p. 13).
Letteri (198 2) focused on information processing and 
stressed traits on a bipolar continuum, one extreme being 
correlated with analytic characteristics and the other with 
global characteristics. Students displaying analytic 
characteristics were found to be successful in school and 
were called Type 1 learners. In contrast, Type 3 learners 
had below-average academic performance and were global, 
impulsive, and non-focused. The Type 2 learner fell between 
these two extremes. Letteri's Cognitive Stvle Profile 
(197 5) identifies these types of learners and, based on this
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information, retraining of the child is recommended where 
appropriate. The goal of augmentation is "to train the 
individual in those areas of the Cognitive Stvle Profile 
shown to be deficient and to assist the individual to 
transfer these new strategies to all areas of academic 
achievement" (Letteri, 1982, p. 77).
This focus on information processing and belief in 
augmentation was shared by Schmeck et al. (1977) who 
developed the Inventory of Learning Processes. The notion 
of learner flexibility is in contrast with the instructional 
matching view held by researchers including the Dunns,
Carbo, and Hill. As previously mentioned, the issue was 
evaluated by the NASSP task force who ultimately supported 
the validity of both positions depending on the learner's 
age, developmental maturity, and level of skill.
The Fuhrmann-Jacobs model (developed by Fuhrmann and 
Grasha in 1983) emphasized social interaction and involved 
three styles: dependent, collaborative, and independent
(cited in Claxton & Murrell, 1987). No one style is better 
than the others; "each is appropriate for different contexts 
or situations" (p. 42). Teachers need to be aware of 
learners' needs and the teaching techniques which best meet 
these needs. For example, dependent learners profit most 
when the teacher acts as the expert or authority and when 
lecture is the predominant mode of instruction. Group
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problem solving activities are most beneficial for 
collaborative learners, while independent learners prefer an 
unconstrained, student-centered environment. Varying 
degrees of social interaction are easy to realize in the 
classroom; thus, this model is applicable at any grade 
level.
Finally, in 1986, Keefe and Monk published the NASSP 
Learning Style Profile as "second-generation technology, 
building on the research and design of earlier work in the 
field" (Keefe, 1988, p. 7). It identified cognitive styles, 
perceptual response tendencies, and study/instructional 
preferences of middle and senior high school students.
An analysis of the development of the learning 
styles field reveals two changes within the educational 
setting. First, while the early psychologists (i.e., Jung, 
Allport, Witkin, Kagan) saw style as an innate, 
psychological trait, educational researchers (i.e., Kolb, 
Hill, Hunt, the Dunns, and Ramirez and Castaneda) were more 
likely to emphasize the interaction of individual 
characteristics with environmental influences in determining 
learning style. Second, many educational researchers have 
gone beyond interpretation of why people perceive the world 
as they do, to how their perceptions might be enhanced.
Their recognition of the value of instructional modification 
has clearly influenced pedagogy.
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Thus, the learning styles field has experienced a 
transition from psychological to educational focus. With 
the advent of mastery learning developed by Bloom in the 
late 1960s, educational researchers had new insight into 
individual differences. Knowledge of the components and 
impact of learning style further aided in the recognition of 
and attention to students' learning needs. Learning style 
diagnosis provides powerful leverage in analyzing and 
assisting students of all achievement levels.
Instruments Assessing Learning Style
Several researchers have analyzed a variety of 
learning style models with accompanying instruments and 
categorized them. Fizzell (1982) identified "global 
perspectives" like those developed by Gregorc (1982a), Kolb 
(1976), or McCarthy (1980), models which are based on 
general traits; "cognitive mapping" like the Hill (1970) 
model with its minute analysis of many traits; and "school- 
oriented approaches" like the Dunn and Dunn (1978) model 
which tries to balance individual trait analysis against 
possibilities in structuring schools (p. 3). Curry (1983) 
conceptualized learning style dimensions as three layers of 
an onion: "personality dimensions" are the controlling
innermost layer and include models of Witkin (1962), Briggs 
and Myers (1977), and Kagan (1963); "information processing 
dimensions," the middle layer, have been studied by Hunt
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(1971), Kolb (1976), Schmeck, Ribich, and Ramaniah (1977); 
and "instructional preference dimensions," the outermost 
layer, include models of Canfield and Lafferty (1970), Dunn 
and Dunn (1978), and Hill (1976). Claxton and Murrell 
(1987) expanded this model by adding "social-interaction 
dimensions" as a fourth category which includes the Fuhrmann 
and Grasha (1983) model (cited in Claxton & Murrell, 1987).
Keefe (1982) and DeBello (1989) developed taxonomies
of learning style instruments which directly collaborate
with the present conception of learning style as outlined by
the NASSP task force. In accordance with the national task
force's incorporation of cognitive, affective, and
physiological style dimensions into the consensus definition
of learning style, Keefe and DeBello examined existing
instruments and categorized them by these three dimensions
singly and also by a multidimensional type which includes
all three. The following section provides a description of
instruments in these four areas as well as citations of
reliability and validity as reported in Curry's 1987 or 1990
review of various researchers' psychometric analyses of
learning style instruments. In addition, Curry summarized
evidence of reliability and validity according to the number
of studies presenting these variables:
The evidence was considered "strong" if there were ten 
or more well designed studies collectively presenting 
acceptable results across a variety of types of 
reliability and validity; "good" with 4 or more such
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studies; "fair" with 2 or 3 studies. A "poor" 
stimulative rating was earned by evidence from only one 
study or even two studies producing the same low 
indicators of reliability or validity. If no 
controlled studies were available a "no evidence" 
summative rating appears in the tables. (Curry, 1987, 
pp. 5-6)
This rating system provides one means of comparing 
instruments. They must also be evaluated with regard to 
suitability for the particular purpose of and grade level 
involved in the study at hand.
Cognitive Style Instruments
Cognitive style has been defined as the way in which 
one perceives, thinks, remembers, and problem solves 
(Messick, 1969). Instruments measuring cognitive style 
assess such abilities.
Cognitive Stvle Interest 
Inventory
Hill defined cognitive style as the way in which an 
individual searches for meaning; it is based on the 
processing of theoretical and qualitative symbols, 
modalities of inference, cultural determinants, and memory- 
concern. The Cognitive Stvle Interest Inventory (197 6) is a 
self-report instrument involving rank-ordering which 
measures abstractions; visual, tactile, and auditory 
perceptions; motor coordination; and social interaction. 
Based on the information derived from this inventory, a 
"cognitive map" of the individual's learning style
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preferences is established and can be used for educational
planning. This inventory was designed for use with
elementary through adult levels. Curry (1987) reported that
this instrument had no reliability or validity evidenced:
The author argues that each of the usual reliability 
estimation methods is inappropriate for application to 
"style" measurements. . . . The author argues that the 
interactive nature of "styles" within contexts of 
operation and measurements a priori vitiates the sense 
of validity indications, (p. 28)
It is incumbent on a test developer to describe the
reliability and validity of an instrument. Therefore,
Hill's argument regarding reliability and validity makes the
use of this instrument highly questionable.
Edmonds Learning Stvle Identification 
Exercise (ELSIE)
The ELSIE was developed by Reinert in 197 6 and is 
used to identify perceptual modality preferences. Reinert 
(1982) explained that ELSIE is composed of 50 one-word items 
read aloud to students who then are asked to characterize 
their reactions to the words according to a forced choice 
among four alternatives: (1) visualization or creation of a
mental picture, (2) alphabetic letters in writing (the word 
spelled out), (3) sound, or (4) activity (an emotional or 
physical feeling about the word). DeBello (1989) asserted 
that the ELSIE does not have a strong research base. The 
1987 Curry analysis showed the ELSIE to have poor 
reliability and no validity evidence. She cited only two
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sets of reports for reliability as presented by Reinert in 
1976: one showed a test/retest reliability average to be
.98 (indicating little error) and the other did not state 
correlations but concluded that an individual's overall 
profile of response remains constant. This appears to be a 
subjective conclusion, given that it is not based on 
reported statistical evidence.
Group Embedded Figures Test (GEFT)
The GEFT (1971) is one of several embedded figures 
tests developed by Witkin, based on the Embedded Figures 
Test. This test requires the subject "to separate an item 
from the field in which it is incorporated, but does not 
involve orientation toward the upright, nor does it involve 
body position in any way" (Witkin, Lewis, Hertzman,
Machover, Meissner, & Wapner, 1954, p. 33). The GEFT 
utilizes picture mazes in an attempt to assess cognitive 
functioning. Analytical ability is measured directly; 
global ability is inferred. This test is short and easy to 
administer (Keefe, 1982). Curry (1987) reported the GEFT to 
have strong reliability and good validity evidence and 
specific findings were given. Reliability evidence included 
an average split half coefficient of .32 as reported by 
Witkin, Oltman, and Karp (1971) and an average test\retest 
coefficient of .35 as reported by Kepner and Neimark 
(1984). These correlations indicate an acceptable level of
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reliability for learning style instruments, as McMillan and 
Schumacher (1984) stated, "An acceptable range of 
reliability coefficients for most instruments is 0.70 to 
0.90" (p. 127). Construct validity information provided by 
Witkin in 1967 (cited in Curry, 1987) reported on a wide 
range of studies relating performance on the GEFT to other 
disembedding functions, psychological differentiation, body 
concepts, nature of defenses, forms of pathology, 
physiological reactivity, and family and cultural 
activities. Hence, the GEFT probably provides a meaningful 
measure of field dependence/independence.
Inventory of Learning Processes
Schmeck, Ribich, and Ramaniah (1977) defined 
learning style as a pattern of information processing which 
the individual uses to prepare for a test of memory. Most 
important, this information processing is viewed as a 
continuum; one extreme is characterized by shallow/ 
repetitive processing and the other by deep/elaborative 
processing. Neither extreme is a separate style, but rather 
a point in the continuum which can be changed (Schmeck & 
Lockhart, 1983). The original Inventory of Learning 
Processes was refined in 1984. Both formats consisted of 
true/false items arranged in four scales: synthesis-
analysis, study methods, fact retention, and elaborative 
processing. Designed solely for college students, it was
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recognized by Curry (1987) as having strong reliability and 
validity evidence. The KR-20 reliability coefficient was 
reported by Schmeck et al. (1977) as .70 and test/retest 
reliability as .83. Both of these are within the acceptable 
range (McMillan & Schumacher, 1984). Construct validity 
(average = .34) was illustrated through correlations with 
other scales: curiosity, achievement, anxiety, and imagery.
Predictive validity (average = .44) was also exhibited, as 
Inventory of Learning Process scores can be used to predict 
scores on other trait tests (Schmeck & Ribich, 1978, cited 
in Curry, 1987). These validity coefficients also fall 
within an acceptable range.
Learning Style Inventory
According to Kolb (1976), various combinations of 
the four basic modes of concrete experience, reflective 
observation, abstract conceptualization, and active 
experimentation result in four types of learning styles.
The "converger” displays abstract conceptualization and 
active experimentation and possesses strength in the 
practical application of ideas. The "diverger” is best at 
concrete experiences and reflective observation and excels 
at viewing concrete situations from many perspectives. 
Abstract conceptualization and reflective observation are 
strengths of the "assimilator," who prefers to create 
theoretical models. The "accommodator” is strong in
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carrying out plans and being involved in new experiences; 
learning abilities lie in the areas of concrete experience 
and active experimentation.
Kolb's self-report inventory consists of items in 
sets which are rank-ordered and which represent the four 
learning modes. An individual usually has strong tendencies 
in one of the four learning style areas, although 
characteristics from any of the other three types may be 
possessed as well. In 1987, Curry summarized the Learning 
Style Inventory as having strong reliability evidence but 
only fair validity evidence. Among several citations of 
acceptable reliability, Kolb in 1985 (cited in Curry, 1990) 
reported an Alpha average r of .79. Construct validity 
information cited relationships with a few existing tests: 
aptitude, creativity, and personality. Correlation with 
other tests measuring similar traits is needed to more 
strongly support construct validity.
Watching Familiar Figures Test
Kagan (1964) developed this test to identify 
individuals as reflective or impulsive. It is composed of 
12 visual items, each involving meaningful line drawings and 
requiring a match to an available target. Each item is 
timed and scored for accuracy of the match. The scoring 
positions each respondent on a bipolar scale purporting to 
measure conceptual tempo or a tendency to venture answers
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with cursory or careful search.
Only two reliability studies were cited by Curry 
(1987) for this instrument. In 1968, Yando reported split 
half reliability of .70. Average test/retest reliability 
was also reported as .70 by Yando and Kagan in 1970 (cited 
in Curry, 1987). Concerning validity, Messer (1976) 
reported correlation with a few similar measures (average = 
.57) (cited in Curry, 1987). All of these correlations are 
at an acceptable level. Curry summarized the available 
studies as representing fair reliability and validity 
evidence.
While there are obvious differences among these 
cognitive style instruments, a comparison reveals that the 
majority identify at least two categories of individuals:
(1) an analytic, reflective type who is likely to profit 
from traditional schooling, and (2) a global, impulsive type 
who may require alternative activities and instruction.
Affective Style Instruments
Affective style was defined in chapter 1 as 
"motivational processes viewed as the learners' typical 
modes of arousing, directing, and sustaining behavior" 
(Keefe, 1979, p. 11). One instrument which measures 
affective style alone is the Paragraph Completion Method by 
Hunt (cited in Keefe, 1982); others include the assessment 
of affective style with one or both of the other dimensions.
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Paragraph Completion Method (PCM)
The PCM (1971) consists of six sentence steins which 
the learner is directed to complete. It assesses conceptual 
complexity and the need for structure which are a part of 
each person's conceptual level. Hunt identified low, high, 
and intermediate conceptual levels and described the 
different educational settings required of each for success 
(Hunt & Sullivan, 1974).
Only a few studies have reported on reliability and 
validity of the PCM; therefore, the available evidence was 
summarized by Curry as fair. In 1978, Hunt et al. (cited in 
Curry, 1990) reported test-retest reliability average of 
.50, an unacceptable level. Construct validity information 
cited correlations with integrative complexity (.49), with 
ego identity (.37), and with anxiety (-.56). The first two 
validity correlations indicate reasonably good positive 
relationships with similar measures. The latter correlation 
of -.56 signifies a good negative relationship between 
conceptual level and anxiety. Since they are different 
constructs, this correlation supports construct validity.
Mvers-Briqqs Type Indicator (MBTI)
The MBTI, developed by Briggs and Myers (1977), is 
a measure of personality dispositions and preferences and is 
based on Carl Jung's theory of "psychological types" (Myers 
& McCaulley, 1985) . Jung identified two bipolar mental
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processes: (1) sensing vs. intuition (a preference for
perceiving meaning), and (2) thinking vs. feeling (the 
manner of expressing values and commitment). According to 
Keefe (1982), sensing vs. intuition is a cognitive element, 
and thinking vs. feeling, an affective element. Jung also 
includes in his theory two fundamental approaches to life: 
extraversion and introversion; these are identified as 
affective elements by Keefe. The MBTI adds a fourth 
dimension: judging vs. perceiving, which can be considered
either cognitive or affective and identifies the dominant 
preference in approaching reality (Myers & McCaulley, 1985). 
Thus, the MBTI looks at various style dimensions in 
identifying individuals as 1 of 16 types.
Curry summarized the MBTI as having good 
reliability and strong validity evidence. In 1990, split 
half reliability was reported as .36 and test/retest 
reliability as .73; both of these are acceptable levels. 
Concerning validity, it was stated that the "patterns of 
correlation support constructs" (Curry, 1990, p. 54). 
Predictive validity was indicated as well, in that MBTI 
scores can be used to predict specialty choice, modes of 
practice, professional activities, board certification, 
professional appointments, society memberships, and urban or 
rural residence (McCaulley, 1977/78, cited in Curry, 1990).
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Physiological Style Instruments 
Physiological styles are "biologically based inodes 
of response that are founded on sex-related differences, 
personal nutrition or health, and accustomed reaction to the 
physical environment" (Keefe, 1979, p. 15). No assessment 
instrument deals with these factors alone. However, Dunn 
and Dunn have included in their inventory time of day 
preferences, need for mobility, and environmental elements. 
Similarly, the NASSP Learning Stvle Profile incorporates 
physiological elements which originated in the Dunn and Dunn 
model.
Multidimensional Style Instruments 
The Learning Stvle Inventory (1975) and Productivity 
Environmental Preference Survey (1979) by Dunn et al. and 
also the NASSP Learning Stvle Profile established by Keefe 
and Monk (1986), incorporate the cognitive, affective, and 
physiological style dimensions.
Learning Stvle Inventory and 
Productivity Environmental 
Preference Survey
Originally developed by Dunn et al. in 1975, the
Learning Stvle Inventory (LSI) assesses four of the five
basic stimuli areas of Dunn and Dunn's learning style model
(psychological stimuli are not included). In two forms, it
is a "comprehensive approach to the identification of how
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students in grades 3-12 prefer to function, learn, 
concentrate, and perform during educational activities"
(Dunn et al., 1987, p. 6). The LSI has been revised several 
times (1978, 1984, 1986) and the format has changed. The 
most recent version includes 104 items to which the student, 
in grades 3 and 4, answers true, false, or unsure, and in 
grades 5 through 12, by way of a 5-point Likert scale 
(strongly disagree— strongly agree). The instrument can be 
administered in 30 minutes, and the answer sheets are 
computer-scored by Price Systems in Lawrence, Kansas. For 
each element, students obtain a score on a standard score 
scale (mean of 50, standard deviation of 10) which indicates 
the degree to which that element is a high preference (60- 
80), low preference (20-40), or neither (40-60). An 
individual profile presents this information in graphs.
Other types of summaries provide data on an entire class.
Consistency scores are calculated for individuals 
based on their responses to questions which are repeated 
throughout the inventory. The higher the score, the more 
confidence can be held in interpreting responses. A 70% 
score is the minimum required for meaningful results (Dunn 
et al., 1987) .
Curry (1987) reported that the LSI had good 
reliability and validity evidence. As cited in Curry 
(1990), Dunn, Dunn, and Price (1987) reported an internal
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reliability (Hoyt average r) of .76. Studies indicating 
predictive validity were indicated (for details see chapter 
3) .
In 1979, Dunn et al. developed the Productivity 
Environmental Preference Survey for adults, which consists 
of 100 items and also utilizes a 5-point LiJcert scale. 
Scoring and results are obtained in the same manner as the 
Learning Stvle Inventory (Price, Dunn, & Dunn, 1979).
Curry has also rated this instrument as having good 
reliability and validity evidence, based on the number of 
available studies indicating acceptable coefficients.
NASSP Learning Stvle Profile (LSP)
The NASSP Learning Stvle Profile was developed in 
four phases from the fall of 1983 to early 1986 by Keefe and 
Monk. After much research, 24 subscales were included as a 
part of the instrument representing cognitive skills, 
perceptual responses, and study and instructional 
preferences. According to Keefe (1988), the task force's 
conceptual model of cognitive, affective, and physiological 
style dimensions was supported, in part, "by factor analytic 
investigation of the Learning Stvle Profile items" (p. 14). 
The 24 elements were derived from the models of other 
researchers, including witkin, Reinert, and the Dunns. The 
LSP can be utilized with students in the 6th to 12th grades 
(Keefe, 1988) .
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In 1988, Keefe and Monk (cited in Curry, 1990) 
reported an internal reliability level of .59 and 3 0-day 
test-retest reliability of .48. These correlations do not 
indicate acceptable levels of reliability. Concerning 
validity, some scales have no data, while others have been 
correlated with related existing scales.
Summary
This section has presented characteristics of 
various instruments used to assess learning style. The 
contention is that the Learning Stvle Inventory (LSI) by 
Dunn et al. (1975) is appropriate for this study.
Ultimately, the appropriateness of the instruments probably 
should be based on the following criteria: (1) minimum
standards for educational and psychological testing, and (2) 
suitability for the purpose of and grade level involved in 
the study at hand.
Minimum Standards for Educational 
and Psychological Testing
According to Curry (1990), "a statement, of the 
minimum standards for educational and psychological testing 
was jointly issued by the American Psychological 
Association, the American Educational Research Association 
and the National Council for Measurement in Education in 
1985" (p. 3). Validity was noted as the most important 
consideration, followed by reliability. Curry (1987)
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reported that, the LSI by Dunn et al. had both good 
reliability and validity evidence, as measured by the number 
of we11-designed studies collectively presenting acceptable 
results. As was noted in this section, many other 
instruments do not demonstrate these standards. Hence,
Curry (1990) warned that there is a "tendency" in the 
learning styles field not to pursue a continuing pattern of 
hypothesis formation, testing, and modification, but rather 
to rush prematurely into print and marketing with only 
preliminary indications of these variables.
Suitability for the Purpose of 
and Grade Level Involved 
in This Study
The Dunn et al. model and inventory appear to be 
most suitable for the purpose of this study, which is to 
examine the effects on spelling of learning style 
prescriptions of the Homework Disc (Zenhausern, 1991) in 
fifth-grade students. In using the prescriptions, students 
made cognitive, affective, and/or physiological 
modifications in their approach to studying. As a 
multidimensional instrument, the LSI assessed these three 
dimensions of learning style.
Since the LSI was developed for use with elementary 
as well as secondary school students, it is proper for use 
with fifth-grade students. Also, it is relatively 
inexpensive and easy to administer and score.
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Based on validity, reliability, and suitability for 
the purpose of and students involved in this study, the LSI 
was deemed to be the learning style instrument most 
appropriate in this situation.
Research With the Learning Stvle Inventory 
The Learning Stvle Inventory (Dunn et al., 1975) 
examines "stimuli" and "elements" which either promote or 
inhibit mastery. There are four basic stimulus strands: 
environmental, emotional, sociological, and physical. As 
previously mentioned, psychological stimuli which are 
included in the Dunns' model of learning style, are not 
assessed by the inventory.
Each stimulus strand is divided into elements, and each 
element affects people differently. Thus, while some people 
are affected positively, others remain unaffected or are 
affected negatively. Restak (1979) and Thies (1979) studied 
whether certain characteristics of learning style are 
biological or are developed through experience. They found 
that individual responses to sound, light, temperature, 
design, perception, intake, chronobiological highs and lows 
(time of d a y ) , mobility needs, and persistence appear to be 
biological, whereas sociological preferences, motivation, 
responsibility (conformity) , and need for structure are 
thought to be developmental. The following paragraphs 
describe recent research on each of the four stimuli areas
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utilizing the Learning Stvle Inventory. A section on 
psychological stimuli is also included, since this area has 
been assessed by other instruments and results correlated to 
findings of the Learning Stvle Inventory.
Environmental Stimuli
Sound, light, temperature, and design are the four 
elements within this category. The effects of sound as a 
component of learning style range on a continuum from those 
needing total silence for study to those who need noise 
(Dunn & Dunn, 1978). A doctoral dissertation by Pizzo 
(1981) reported the results of an experimental study which 
matched or mismatched sound/quiet preference and environment 
during a test situation. When the students' learning styles 
with regard to this element were matched with environment, 
they performed significantly better (p<.01) than when 
mismatched. Affect also was positively impacted. 
Implications of this study are valuable; however, 
modification of sound in the classroom environment is a 
complicated task, given that many partitions or headsets 
are required during study activities.
Dunn, Xrimsky, Murray, and Quinn (198 5) conducted a 
review of research on the effects of light on children's 
achievement and behavior. They reported on the 1968 
findings of Wurtman who emphasized that environmental 
lighting exerts profound effects on humans. This fact.
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together with the 1977 notion of Cronbach and Snow that 
persons possess traits which forecast chances of success 
under specific treatments (aptitude/treatment/interaction) 
and with Rosenfeld's 1977 descriptions of how to alter 
instructional environments to make them more responsive to 
students' characteristics, prompted Krimsky (198 2) to 
investigate the relationship of light preference to 
learning. Utilizing the Gates-MacGinitie Reading Test to 
assess reading speed and accuracy, he matched and mismatched 
learning style preference for light. It was found that 
scores on both reading speed and accuracy were significantly 
higher (pc.Ol) when tested in matched conditions. 
Furthermore, according to Dunn, Cavanaugh, Eberle, and 
Zenhausern (1982), who looked at the relationship between 
hemispheric preference and other elements of learning style, 
those with a right hemispheric preference tend to prefer dim 
light while studying or reading. Like the element of sound, 
modification of light in the classroom environment is a 
complicated task.
Few people can learn in either extreme of warmth or 
cold. Temperature is relative, however, for people react to 
and achieve divergently in the same conditions (Dunn & Dunn, 
1978). While classroom temperature cannot be modified to 
meet the variety of student preferences, students can be 
permitted to wear heavier or lighter clothing.
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The traditional formal classroom design is 
familiar, and many students respond favorably to it.
However, when a person is seated in a hard chair, "fully 7 5 
percent of the total body weight is supported by only four 
square inches of bone" (Dunn, 1989, p. 3). This is 
understandably uncomfortable to some students who, for 
physical comfort, need a more informal posture.
Shea (198 3) identified secondary students with 
preferences for an informal position (i.e., sitting on 
cushions, pillows, couches, and carpeting while studying) 
and found that they performed significantly better 
(p<.001) on an English comprehension test when permitted to 
work in that manner. Using a seventh- and eighth-grade 
population, the results of this study were replicated with 
regard to mathematics by Hodges (1985). A varying design 
is not commonly seen in schools; however, this element of 
learning style is relatively easy to modify.
Emotional Stimuli
In this category, there are four elements—  
motivation, persistence, responsibility, and structure.
Motivation is an important factor in learning. 
According to Weiner (1980) who developed the Attribution 
Theory, success-oriented students attribute their success to 
ability (a stable characteristic, perceived as affecting 
achievement in the same way from one task to another) and
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attribute failure to insufficient effort. These types of 
students see future success as more likely than future 
failure; they are often intrinsically motivated. On the 
other hand, students with long histories of failure 
attribute their success to factors beyond their control 
(e.g., easy questions, luck) and attribute failure to 
ability. These students may see future failure as more 
likely than future success. They may not be personally 
motivated to achieve, feeling that any successes are 
"flukes."
Implications are that programs are desperately 
needed to enhance motivation in students, and to boost their 
feelings of control over learning. One means of increasing 
motivation, according to Dunn (1989), is for students to 
understand their own learning style.
Persistence is the ability to continue to work at a 
task despite frustration or loss of interest. It has been 
found that persistence is related to other elements in the 
Dunn and Dunn model. Dunn et al. (1982) found a 
relationship between persistence and hemisphericity and 
stated, "Students who were persistent scored more Left 
preferenced than those whose learning styles did not include 
that element" (p. 293). The implications are that some 
students can better deal with long-term assignments, while 
others need short-term objectives and goals.
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Responsibility is the degree to which students can 
"follow through on a task, complete it to the best of their 
ability, and often do so without direct or frequent 
supervision" (Dunn & Dunn, 1978, p. 10). White (1980) 
looked at the elements of persistence and responsibility and 
their relationship to academic achievement in seventh- and 
eighth-graders and found that persistent and responsible 
students acquired higher achievement scores than those who 
had obtained low persistence and responsibility scores on 
the Learning Stvle Inventory.
Motivated, persistent, responsible students are in 
less need of structure; they thrive when offered options for 
learning or responding, and find it difficult to achieve 
under imposed rules (Dunn & Dunn, 1978) . Activities 
providing structure, such as computer assisted instruction, 
have been found to work well with those students requiring 
specific directions, sequential tasks, and frequent feedback 
(Freeley, 1984). With careful planning, teachers can vary 
the amount of structure in student assignments.
Sociological Stimuli
There is no single best way in which to group 
students for maximum learning. Some learn best alone, while 
others concentrate better with peers (in pairs or teams). A 
third group learns best from direct teacher instruction. A 
"varied" group learns well in any combination.
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In general, sociological preferences appear to 
change as children mature. Price (198 0) found that very 
young students (grades K-2) prefer to learn directly from 
their teachers, while students in grades 3-8 appear to learn 
better in small, well-organized groups. Price also found 
that students in grades 9-12 experience a greater need to 
learn and study alone than during any other time in school.
Researchers, including DeBello (1985), Giannitti 
(1988), Miles (1987), and Perrin (1984), supported the idea 
that matching students' sociological preferences with method 
of instruction leads to higher achievement. For those who 
prefer working in a group situation, there are various 
cooperative learning strategies which have proven to be 
effective (Dunn & Dunn, 1978). Mot only can some students 
learn more, cooperative learning can lead to a supportive 
classroom atmosphere.
Physical Stimuli
Preference for food during studying (intake), 
optimal time of day for learning, perceptual preference, and 
mobility needs are all included within this category of 
stimuli.
According to Dunn (1989), approximately 6% of the 
population desires intake while concentrating. Concerning 
time of day she says, "Approximately 28 percent of most 
elementary children are alert early in the morning; most
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
51
'come alive' after 10:00 a.m. and experience energy high 
between then and 2:00 p.m." (p. 6). At the middle-school 
and junior high level, only about 30% are alert in the 
morning, and at the secondary level, only about 4 0% Among 
adults, one half are early morning preferents (Dunn, 1989) .
Some children require more mobility when learning 
than others. A study by Della Valle (1984) showed "the 
interaction between learning style preference and 
environmental condition demonstrated statistical 
significance beyond the .001 level. . . . Specifically,
pupils who preferred a mobile environment performed 
statistically better in that condition than students who 
preferred passivity" (abstract).
Individuals have been recognized as having varying 
modality preferences. Much research has been done on the 
Dunns' conception of perceptual channels which includes 
visual, auditory, tactile, and kinesthetic modes. Dunn 
(1988a) asserted that a perceptual "preference" is 
synonymous with a "strength."
According to Dunn et al. (1987), a learner whose 
primary perceptual strength is visual can recall what has 
been read or observed. Those who have an auditory 
preference learn best from a lecture, discussion, or 
recording and remember three-quarters of what they hear in a 
40- to 50-minute period. Students with tactile preferences
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"need to underline as they read, take notes when they 
listen, and keep their hands busy" (p. 9). Those with 
kinesthetic preferences require whole-body movement and/or 
real-life experiences in order to learn. It is important to 
note that Dunn et al. distinguish between the tactile and 
kinesthetic modes; some modality researchers do not.
Price (1980) found that children go through various 
stages as they develop. Initially, they are psychomotor 
(tactile/kinesthetic) by nature; with time, they become 
visual, and beginning with grades 5 and 6, become auditory. 
In addition, those of low ability and poor readers may 
remain tactile/kinesthetic learners (Price, Dunn, & Sanders, 
1981). It must be stressed that these are general 
tendencies and that many interindividual differences exist 
at any grade or ability level.
What kinds of instruction are most appropriate to 
meet various perceptual preferences? Dunn et al. (1987) 
have listed many examples, most of which are obvious. For 
auditory preferences, it is best to use tapes, videotapes, 
lectures, discussion, records, radio, stereo, and 
television; for visual preferences, pictures, filmstrips, 
films, graphs, transparencies, computer monitors, diagrams, 
drawings, books, and magazines are useful; for tactile 
preferences, it is beneficial to use manipulative and three- 
dimensional materials and to encourage students to keep
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written or graphic records; and for kinesthetic preferences, 
visits, projects, acting, floor games or any other real and 
active experiences provide for the best learning.
Many studies have verified the positive effects of 
matching instructional approaches to perceptual preferences. 
Kroon (19 85) utilized the LSI to identify the perceptual 
preferences of 78 9th and 10th grade industrial arts 
students. Six lessons— two in each of the auditory, visual, 
and tactual modes— were presented to students, but in 
varying sequences. Achievement tests were administered 
after each lesson; findings revealed that lessons matched to 
the students' perceptual preferences resulted in 
significantly higher test scores (at the .01 level).
Similarly, Martini (1986) analyzed the effects of 
matching and mismatching auditory, visual, and tactile 
instructional methods on the science achievement and 
attitudes of seventh-graders who had been classified 
according to their perceptual preferences indicated on the 
LSI. It was found that students in matched conditions 
achieved significantly higher scores (p<.001) than under 
mismatched conditions. All students achieved significantly 
higher scores (pc.001) with computer assisted instruction (a 
visual/tactile method) than with either of the other two 
methods. The findings of these studies have been replicated 
at the primary through post-secondary levels (Dunn, 1988a) .
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In addition to initial instruction through 
perceptual preferences, Dunn (1988b) also stressed that the 
teacher should reinforce through the secondary or tertiary 
modality and as a final step in the learning process, that 
the child should engage in some creative project dealing 
with the information taught. It is obvious that the teacher 
cannot be held accountable for implementing this process for 
all individuals; students must be taught to capitalize on 
their own learning strengths. Prescriptions provided by the 
Homework Disc guide students to study productively.
Psychological Stimuli 
Global/analytic processing, hemisphericity, and 
impulsive/reflective thinking are included within the 
psychological stimuli category of the Dunn and Dunn model of 
learning style. According to Dunn (1989), Right-preferenced 
people tend to be global processors and impulsive, while 
Left-preferenced people appear to be analytic and 
reflective. Although these psychological elements are not 
directly assessed by the LSI, studies by researchers 
including Dunn et al. (1982) and Cody (1983) have measured 
hemisphericity via other inventories and correlated results 
with those obtained on the L S I .
Hemisphericity is apparently related to other 
elements of learning style. Dunn et al. (198 2) conducted a 
study to compare the identified learning style
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characteristics of 3 53 high school students and their
Left/Right dispositions; the LSI was used to assess learning
style and Zenhausern's Differential Hemispheric Activation
Test to measure hemisphericity. Results indicated that:
Students who: (1) are not bothered by sound, (2) prefer 
dim illumination, (3) require an informal design, (4) 
are unmotivated, (5) are not persistent, (6) prefer 
learning with peers, and (7) prefer tactile 
stimulation, scored significantly more Right 
preferenced than those whose learning styles did not 
include those elements. . . . Thus, Right- and Left-
preferenced students have different environmental and 
organizational needs within the classroom as well as 
different motivational and personality characteristics, 
(p. 293)
Cody (1983) used the LSI to assess learning style 
and Torrance's 1979 Your Stvle of Thinking and Learning to 
examine hemisphericity and compared results in three IQ 
ability groups (average, gifted, and highly gifted).
Average students were found to be Left-preferenced and to 
prefer studying in a warm, quiet environment, late in the 
day, and with much structure. Gifted students were likely
to be Right-preferenced and to prefer studying in a quiet,
moderately-heated environment, in the morning, and with less
structure. Highly gifted students tended to have the 
strongest right processing style and to prefer sound, a cool 
environment, and little structure.
An examination of the findings of these two studies 
reveals similar correlations between mode of hemispheric 
processing and preferred elements of learning style. The
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additional information on the relationship between IQ and
learning provided by Cody has important implications for
teachers of ability-grouped classrooms.
Freeley and Perrin (1987) expanded on the above
findings and indicated classroom activities used to
accommodate left- and right-processors. They asserted:
It quickly becomes apparent that traditional 
classrooms were designed with left-processors in mind 
(by left-oriented designers, no doubt). It's 
necessary, therefore, to adjust classroom environments 
so that the learning style preferences of right- 
processors can also be accommodated, (p. 68)
Activities including games, pantomime, simulations, and
dramatization would meet the needs of right-processors.
Inclusion of such activities is undoubtedly a challenge for
teachers at all levels, but would have beneficial results.
In general, research conducted with the Learning
Stvle Inventory supports the hypothesis that achievement can
be improved by matching instructional approaches and
environments to environmental, emotional, sociological, and
physical learning style needs. However, there remains some
controversy over classroom application; this debate is
examined in the following section.
Learning Stvle Controversy 
The previous section presented the results of some 
research utilizing the Dunn and Dunn model of learning style 
which supports the matching of instruction to student needs.
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Many of these studies, as well as those done that examine 
other models of learning style, have been criticized (i.e., 
Curry, 1990) because "they were conducted by Ph.D. students 
under the direction of a faculty member with a vested 
interest in substantiating a particular learning style 
conceptualization" (p. 18). However, Dunn (1990b) asserted 
that errors would be far less likely to occur in these 
situations, since a team of people examine each facet of the 
investigation. This argument is rational.
In a 1990 article and also in telephone conversation 
(May, 1991), Curry suggested that caution should be employed 
in interpretation of results of studies utilizing any model 
of learning style due to three factors: (1) the potential
for statistical regression when comparison groups are 
selected on the basis of extreme scores, (2) the reactive 
effects of pretesting for learning style which may sensitize 
students to experimental instructional conditions, and
(3) the possibility that students may be reacting to the 
experimental arrangements instead of the experimental 
variable (Hawthorne effect). These three factors will be 
considered in the study at hand.
In spite of the amount of literature in support of 
instructional matching (i.e., Chalfant & Flathouse, 1971; 
Dunn & Dunn, 1978, Johnson & Myklebust, 1967), there 
continues to be some debate about this practice.
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particularly with regard to modality assessment and related 
instruction. Several research syntheses in the area of 
special education (i.e., Arter & Jenkins, 1977; Kampwirth & 
Bates, 1980; Tarver & Dawson, 1978) have reached negative 
conclusions, as have some in general educational psychology 
(i.e., Cronbach & Snow, 1977; Miller, 1981). These 
discrepancies need to be addressed.
Kavale and Forness (1987) looked at the reasons for 
varying conclusions and found four: (1) problems of
definition and terminology, (2) unsupported expert opinion,
(3) a continued emphasis in the general learning literature 
on the relationship between subject characteristics and 
performance under specified treatment conditions, and
(4) methods used in previous research syntheses. They 
undertook a quantitative synthesis that used statistical 
methods and analyses (effect size measurements, which 
describe the magnitude of gains from any given change in 
educational practice) applied to summaries of individual 
studies. Their meta-analysis investigated the "efficacy of 
the modality model for special education" (p. 229) . This 
included an investigation of modality testing as well as 
modality teaching.
An initial search located approximately 250 studies 
on modality-based instruction and testing. Eventually 39 
were chosen which adhered to the three standards set by
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Kavale and Forness: use of a standardized instrument for
modality assessment, instructional techniques which 
addressed the assessed preference, and use of a standardized 
instrument to assess achievement outcomes. Additionally, 
focus was placed on the most widely used model of 
individualized instruction for special education 
(instruction taking advantage of student strengths as 
evidenced by a preferred learning style), although different 
terms were used for this concept in the different studies 
reviewed. Only 2 of the 3 9 studies utilized Dunn and Dunn's 
learning style model. These 2, as well as 11 others, 
supported matched instruction, while the remainder did not.
Demographic data included students of different age, 
grade, and achievement levels. Twenty studies used "normal" 
students (p. 2 30), whereas 19 used students with 
disabilities (learning disabilities, reading disabilities, 
or mental retardation). There was no IQ data on one-fourth 
of the sample (the remainder had average IQ) and there was 
no gender breakdown in one-third of the studies (of the 
subjects in the remainder, 62% were male).
The conclusions reached in this study were negative, 
in that "neither modality testing nor modality teaching were 
shown to be efficacious" (p. 237). The obtained mean effect 
size for modality instruction was .14 and for modality 
testing, .13.
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Are these results irrefutable? Dunn (1990a) 
suggested that the Kavale and Forness argument had several 
flaws. First, the combined data of both "normal" and 
disabled students "could have prevented a true analysis for 
either sample" (p. 353). In fact, the results were never 
differentiated for the different samples. Additionally, she 
questioned the findings due to other demographic variables, 
such as combinations of age, grade, and IQ levels (Dunn has 
found variations in type of modality preference according to 
I Q)  •
A large portion of Dunn's criticism was related to 
the definition of terms. Although the model of 
individualized instruction commonly used in special 
education was clearly delineated in the Kavale and Forness 
article, Dunn pointed to imprecise interpretations of the 
terms "auditory," "visual," "tactile," and "kinesthetic" as 
learning modes. Also, Dunn and Dunn view a perceptual 
preference as synonymous with a strength, as Rita Dunn 
(1990b) reasonably asserted, "If learning through your 
preferences consistently produces significantly better test 
scores and grades, then your preference is your strength;" 
however, some researchers (i.e., Barbe & Swassing, 1979) 
view preferences as attitudes and strengths as reflections 
of brain behavior. Furthermore, Dunn and Dunn differentiate 
between the tactile and kinesthetic modes, while others do
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not. These varying views would undoubtedly affect the 
conditions and treatments set in modality research. Thus, 
her argument concerning definitions appears to be sound.
Dunn also suggested that "the instruments used in 
the meta-analysis measure different constructs" (p. 354) and 
that some of the research designs used in the meta-analysis 
(experimental/control type) were not appropriate for 
modality research. Dunn and Dunn advocate an experimental 
design in which subjects serve as their own control, so that 
the investigation concerns whether individuals, rather than 
groups, achieve better in comparison with their own baseline 
data when placed in matched instructional settings.
Kavale and Forness (1990) responded persuasively to 
Dunn's criticism of their original article, emphasizing that 
"substance" in the material taught is more important than 
style (p. 3 57). However, questions remain and absolutes are 
difficult to derive from this meta-analysis, just as they 
were from previous integrative studies. This appears to be 
largely due to differences of opinion among researchers 
regarding definitions, methodology, appropriate 
instrumentation, and instruction. Perhaps the operational 
definitions developed by the NASSP task force will alleviate 
some of this problem in future research endeavors.
Thus, some criticism has focused on modality-based 
research; however, according to the wide variety of studies
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
6 2
evaluated in the previous section, it appears that 
achievement and test scores will increase when students are 
taught through their learning preferences.
Learning Style and Metacoqnition
Vital to any learning situation is the student's 
application of "metacognition." Broadly, it means thinking 
about thinking (Armbruster & Brown, 1984). There are two 
closely related types of metacognition: knowing about
cognition and monitoring cognition (Baker & Brown, 1985).
Awareness is an essential component of a student's 
knowledge about cognition. Learners must be cognizant of 
how they learn, as well as personal characteristics which 
influence learning. Understanding one's own learning style 
is a large part of this awareness and therefore is a part of 
metacognition (Gordon, 1990; Pennell, 1985). According 
to Pennell:
When students become aware that they have preferences 
for and can control learning conditions in the 
environment, such as bright or low light, they have 
taken the first step in metacognition and in taking 
charge of their learning. (p. 13 2)
Monitoring and regulating cognition are possible 
when one has acquired this awareness of the learning process 
and learning style. Also required is an understanding of 
the nature of the learning task/materials and strategies 
which can be used to meet varying demands (Vermunt, 1987).
It appears that the learning style prescriptions of the
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Homework Disc offer strategies for studying in accordance 
with this second aspect of metacognition. Prescriptions 
allow students to take steps to maximize learning.
Significance of Metacognition
as a Study Component
Students' abilities to perform cognitive tasks are
related to their metacognitive abilities (Glover & Bruning,
1990). Good readers have been found to have good
metacognitive skills in that they monitor their own reading 
and make adjustments as needed; in contrast, poor readers 
are often unaware of their own approaches to reading and may 
not recognize when they are experiencing a problem or how to 
alleviate it (Cross & Paris, 1988).
Much of the metacognitive research comes from work 
with low-achieving students or people with learning 
disabilities, since cognitive deficits are considered to be 
central to their academic and/or social problems (Katims & 
Alexander, 1987). General findings indicate that 
handicapped students can be empowered by instruction that 
promotes a self-managed approach to learning. Furthermore, 
Paris and Oka (1986) suggested, "The skills and attitudes of 
self-regulated learners will also help to prepare 
exceptional children for the challenges that they will 
confront beyond the classroom" (p. 107).
At the elementary level (grades 3 and 4), Rottman
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and Cross (1990) studied a metacognitive reading program 
with 13 learning-disabled children and found that students 
increased in performance and awareness of strategies from 
pre- to posttest.
Pennell (198 5) reported on the Academic Intervention
(AI) program available to high school students in the Urbana
(Ohio) public schools. The program applies brain and
learning style concepts in teaching study strategies to
students and has a philosophical foundation in the process
of metacognition. It involves three categories of
objectives— awareness, acceptance, and application:
Awareness includes metacognitive perception of personal 
learning approaches, recognition of the cognitive 
processes involved in learning and the variables 
inherent in classroom learning situations, and 
knowledge of cognitive brain research and its possible 
application to learners. Acceptance implies 
acknowledgment of individual learning differences and a 
personal approach to learning. Application 
incorporates executive control of personal learning 
and/or teaching strategy, collaboration, continual 
study of the teaching and learning process, and 
expansion of individuals as teachers and learners.
(p. 132)
Results indicated that test scores could be raised for 
students through the AI program, particularly the reading 
comprehension scores of learning-disabled students. Many 
students also improved course grades.
In another study, Hamachek (1990) asserted that 
metacognition is crucial for the learning-disabled student 
in that reading is a common problem, processing is often
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hindered or delayed, and memory difficulties frequently stop 
students from achieving desired goals.
Do these findings hold true for students in the
regular classroom? Sheeline (1988) stated that general
education students can benefit from explicit instruction in
learning strategies which have primarily been used with only
learning-disabled students. Strategy training at the
elementary and intermediate levels promotes learning
empowerment and also prevents secondary level academic
failure. Similarly, greater learner control resulted when
high school students in two 9th grade science classes and
one 11th grade biology class participated in an intervention
program stressing training in metacognition (Baird & White,
1984). Both Gilbert (1986) and Vermunt (1987) found
positive achievement resulted when this type of training was
utilized at the post-secondary level. Furthermore, Gilbert
emphasized that learners who were given the most explicit
instruction in successful cognitive strategies applied these
strategies better than those given less direct instruction.
This latter finding appears to have direct application at
all levels, as was suggested by Gage and Berliner (1988):
Although metacognitive skills usually develop slowly as 
we get older, the process is not simply part of the 
natural developmental process. Experience and explicit 
instruction seem to play a much more important role 
in the development of these crucial cognitive skills 
than does maturity alone. This means teachers have a 
responsibility to help students develop their 
metacognitive skills, (p. 317)
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In summary, research suggests two implications for 
classroom practice. First, independent learning presupposes 
metacognition which includes knowledge and monitoring of 
one's own cognitive processes. Knowledge can be attained 
partly through an understanding of personal learning style. 
The ability to monitor or regulate cognition is an outgrowth 
of this knowledge and is enhanced through feedback about the 
learning task or situation. Second, direct instruction of 
metacognitive skills results in students who are better able 
to apply these skills efficiently. Learning Stvle Inventory 
profiles and Homework Disc prescriptions are aids in direct 
instruction and in developing both aspects of the 
metacognitive process. By providing this information, 
teachers can facilitate students' learning to learn.
Metacognition and Spelling 
A review of the literature revealed that little 
attention has been given to the relationship between 
metacognitive abilities and spelling. Again, research has 
focused on the academically disabled. Harris, Graham, and 
Freeman (1988) conducted a study in which 40 learning 
disabled fourth graders learned to use a spelling study 
strategy, studied words under varying conditions, and 
predicted their scores on a subsequent test. Results showed 
that even without the inclusion of specific metacognitive 
training components, strategy training produced important
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metacognitive improvement and that these skills were an 
important part of spelling performance. Similarly, Wong
(1986) found that sixth-grade students identified as poor 
spellers benefitted from remedial instruction involving 
metacognitive approaches.
Clearly, more research on the effects of 
metacognitive strategies applied to spelling needs to be 
done, particularly with non-disabled populations.
Summary
The terms "learning style" and "cognitive style" 
have been used synonymously in the past. In the early 
1980s, the NA5SP task force developed a consensus definition 
which identified learning style as a broader term 
incorporating cognitive, affective, and physiological style 
dimensions.
The idea that people learn differently is not new. 
However, it was not until the 19 60s that extensive research 
on the concept of learning styles was carried out in the 
field of education. Researchers such as Kolb, Gregorc,
Hill, Dunn and Dunn, Ramirez and Castaneda, Canfield and 
Lafferty, and Schmeck have built a sound basis for theory 
and instruction through their studies of learning style.
The instruments which they developed have been categorized 
(DeBello, 1989, Keefe, 1982) according to cognitive, 
affective, physiological, or multidimensional elements.
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The Learning Stvle Inventory (LSI) by Dunn et al. 
(1975) measures four of the five elements included in Dunn 
and Dunn's model of learning style. Research utilizing this 
inventory has provided much information on the 
environmental, emotional, sociological, and physical stimuli 
categories. In addition, several correlational studies have 
been conducted which examine the relationship between the 
psychological elements (e.g., hemisphericity) of Dunn and 
Dunn's model as assessed by other instruments and various 
elements of the LSI.
Many studies revealed that matching learning style 
preference with instructional/environmental programs 
resulted in higher levels of achievement. In spite of this 
finding, there remains controversy over learning styles 
research in general and the effectiveness of using learning 
style information, particularly perceptual preference, in 
maximizing learning. This holds true in both the areas of 
special and regular education, and can be attributed to 
differences of opinion among researchers regarding 
definitions, methodology, appropriate instrumentation, and 
instruction. However, the weight of evidence supports 
instructional matching as an effective way of increasing 
achievement.
Knowledge of one's learning style is a part of 
metacognition, as is the ability to regulate studying. It
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appears that information provided through Learning Stvle 
Inventory profiles as well as learning style prescriptions 
of the Homework Disc may be aids in helping students to 
develop metacognitive ability. It has been found that 
metacognition is related to increased general performance at 
the elementary, secondary, and post-secondary levels. 
Although not studied extensively, these skills have been 
linked to achievement in spelling.
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CHAPTER III
METHODOLOGY
Tvne of Study 
This study examined the effects on spelling of 
learning style prescriptions of the Homework Disc 
(Zenhausern, 1991) when applied to fifth-grade students. 
Spelling achievement thus constituted the dependent 
variable. The independent variable consisted of the factor 
learning/study strategies and included three levels:
(1) utilizing a traditional approach to studying;
(2) utilizing learning style group profile information with 
classroom instruction modified to match, as practical, 
varying perceptual preferences; and (3) utilizing individual 
learning style profile information, modified classroom 
instruction, and independent application of prescription 
feedback via spelling homework.
Description of the Population 
The population of this study was comprised of 65 
fifth-grade students in an elementary school in South Bend, 
Indiana. The total school population of 607 consists of 95% 
Caucasian, 2% Indian, 2% Asian, and 1% Black students. The
7 0
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elementary school serves a portion of the middle to upper- 
middle class community of Granger, Indiana. Most of the 
residents of Granger are employed in the city of South Bend 
or in neighboring Plymouth, Goshen, Elkhart, or the 
southwestern Michigan cities of Niles or St. Joseph.
After permission for participation was received from 
parents, intact classes comprising 65 of the fifth-grade 
students (total in school was 96) were used in this 
research.
Fifth-graders were selected for this study because
this is the level where, according to the literature,
students can begin to develop metacognitive skills. Biehler
and Snowman (1990) contended that strategic learning is
impossible for those under the age of approximately 10.
They stated that:
the youngest school-age children have only 
limited knowledge of how their cognitive processes work 
and when to use them. Consequently, primary grade 
children do not systematically analyze learning tasks, 
formulate plans for learning, use appropriate 
techniques of enhancing memory and comprehension, or 
monitor their progress, because they do not (and some 
say cannot) understand the benefits of doing these 
things. As children develop and gain more experience 
with increasingly complex academic tasks, they acquire 
a greater awareness of metacognitive knowledge and its 
relationship to classroom learning, (p. 391)
Thus, it seems appropriate for teachers to begin to guide
students at the fifth-grade level toward the use of their
metacognitive abilities. These skills could be more fully
developed at the middle and high school levels.
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Instrumentation
The instrument utilized in this study was the 
Learning Stvle Inventory (LSI) by Dunn et al. (1975) . The
latest version (1986) includes 22 subscales representing 
four areas of stimuli which affect learning: environmental,
emotional, sociological, and physical.
The questionnaire includes 104 items with a 
true/false/unsure answer format for students in grades 3 and 
4, and a 5-ooint Likert scale ("strongly agree" through 
"strongly disagree") for students in grades 5-12. The time 
for completion of the questionnaire is approximately 30 
minutes.
Answer sheets are computer-scored by Price Systems 
in Lawrence, Kansas. Results are compiled into a student 
profile that shows the preferred learning style of the 
individual. Standard scores of 60 or above represent 
elements that are very influential; elements with scores 59 
and below either vacillate in influence depending on the 
situation (scores 40-59) or should always be avoided when 
studying (scores 39 and below). Group summaries are also 
available and provide learning style information on entire 
classes.
Scores from the profile are used with the correlated 
Homework Disc computer software program in obtaining 
learning style prescriptions for individual students.
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Development of the LSI 
In the late 1960s, Rita and Kenneth Dunn formulated 
and revised their notions about elements that affect 
learning style. The first Learning Stvle Inventory was 
developed in 1975 by the Dunns and Price through factor 
analysis, and a 1978 version resulted from further factor 
analysis. Elimination of confusing or ambiguous items, 
rewording, and a new administrative format constituted some 
of the changes in the 1984 and 1986 editions.
Reliability and Validity
There have been many inquiries into the reliability 
and validity of the Learning Stvle Inventory. In the late 
1970s, Ohio State University's National Center for Research 
in Vocational Education published the results of its 2-year 
study of instruments that identify learning style and 
reported that the LSI had established impressive reliability 
and face validity (Kirby, 1979).
In the 1980s, further research was conducted to 
establish reliability and validity. In 1986, reliabilities 
and standard errors were calculated for each LSI area on 
versions for both grades 3-4 and grades 5-12. The Hoyt 
analysis of variance procedure was used to estimate 
reliability for each subscale; it is equivalent to the Kuder 
and Richardson formula (20) procedure (Dunn et al., 1987).
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It was found that:
Eighty-six percent (19 out of 22) of the reliabilities 
. . . are equal to or greater than .60 for the Likert
scale English translation in grades 5 thru [sic] 12.
. . . Sixty-four percent (14 out of 22) of the
reliabilities . . . are equal to or greater than .60
for the Likert scale English translation in grades 3 
and 4. (pp. 30-31)
These coefficients indicate modest levels of reliability.
As outlined in chapter 2, Curry (1987) conducted a 
comparative analysis of the psychometric standards of many 
instruments measuring learning style. Her rating system 
("strong" through "no evidence") reflected the number of 
well-designed studies that collectively presented acceptable 
results across a variety of types of reliability and 
validity of the respective instruments. The LSI was 
reported to have "good" reliability and validity. This 
conclusion regarding reliability was based partially on the 
Hoyt analysis of variance procedure cited above.
The validity rating was based on the findings of 
several studies investigating the predictive nature of the 
LSI. Pizzo (1981) reported that matching acoustic 
environment with individual style significantly increased 
reading comprehension scores (p<.01). In 1983, Shea noted 
that matching design environment with individual style 
significantly increased ninth-grade reading comprehension 
scores (pc.01). Della Valle, Dunn, Dunn, Geisert, Sinatra, 
and Zenhausern (1986) found that matching mobility
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preferences of seventh-grade students predicted 
significantly improved performance (pc.OOl) on recognition 
and memory tests.
According to the above, the LSI more than meets the 
minimum standards for educational and psychological testing, 
which includes acceptable reliability and validity measures.
Procedure for Collecting Data 
In July, 1991, permission was sought from the Human 
Subjects Review Board at Andrews University to conduct a 
quasi-experimental study on learning styles at the 
elementary level. This permission was granted (see 
notification letter in Appendix A ) .
Permission was also obtained from the principal of 
the elementary school where the study was conducted, and 
from parents of fifth-grade students for this population to 
participate in the research (permission and correspondence 
forms, see Appendix A). In early fall of 1991, a meeting 
was held with cooperating teachers to explain the study.
Three intact fifth-grade classes were randomly 
assigned to treatment/control groups. As presented in 
chapter 1, Group 1 was the control group studying in their 
usual manner. Group 2 was an experimental group which 
received the Learning Stvle Inventory, an explanation of the 
group profile, and subsequent spelling instruction modified 
to match the group's perceptual preferences in which visual.
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auditory, tactile, and kinesthetic modality areas were each 
emphasized on the basis of the group profile. Group 3 was 
an experimental group which received the Learning Stvle 
Inventory. group learning style profiles, the same modified 
instruction in class as Group 2, and independently applied 
prescription information for completing spelling homework.
The duration of the study was approximately fourteen 
weeks in the fall/winter of 1991-92. Achievement on 
spelling tests during the initial 3 weeks constituted 
baseline data for all three groups. This pretest 
information was the covariate and was used statistically to 
adjust initial group differences.
Students in Groups 2 and 3 were then given the 
Learning Stvle Inventory following the reading of Braio's
(1987) Mission From Wo Stvle (a book that correlates with 
the Dunn and Dunn model and explains the learning style 
concept to students). A "make-up" day was provided for 
those students who were absent.
The completed questionnaires were sent to Price 
Systems in Kansas to be computer scored. Upon receipt of 
the individual and group profiles (2 weeks later), scores of 
students in Group 3 were entered into a computer and 
prescriptions obtained through the Homework Disc program. 
Meetings were then held with Group 2 to discuss the group 
profile and to explain subsequent teaching plans, and with
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
77
Group 3 to discuss group profiles and teaching plans, and to 
give in-depth training on utilization of their learning 
style prescriptions (profiles and sample prescription, see 
Appendix B ) . Group 3 was also instructed in completion of 
parent-verified, self-report forms that documented the 
extent to which prescriptions were followed weekly.
During the next 8 weeks, all students were exposed 
to the treatment conditions detailed above. Students in all 
groups completed similar exercises and had the same amount 
and type of spelling homework. Achievement data (spelling 
test scores) from this 8-week period were compared with 
pretest data to determine results.
Null Hypotheses and Statistical Analysis
This study tested the following null hypotheses:
Hypothesis 1 . There is no significant difference 
between pretest and posttest achievement means of students 
in Group 1.
Hypothesis 2 . There is no significant difference 
between pretest and posttest achievement means of students 
in Group 2.
Hypothesis 3 . There is no significant difference 
between pretest and posttest achievement means of students 
in Group 3.
Hypothesis 4 . There is no significant difference 
among adjusted posttest means of the three groups where the
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posttest is adjusted for pretest means.
Repeated measures ANOVA and a priori tests were run 
for Hypotheses 1 through 3. For Hypothesis 4, 3-way 
analysis of covariance was run with the posttest as 
criterion and the pretest as covariate. The hypotheses were 
tested at the alpha level of .05.
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CHAPTER IV
RESULTS
Introduction
This research examined the effects on the spelling 
of fifth-grade students when exposed to learning style 
prescriptions and/or modality-based instruction. Chapter 4 
describes the sample, pretest data, treatment procedure, the 
tests of the hypotheses, and qualitative observations.
Sample
The study included three fifth-grade classes at an 
elementary school in South Bend, Indiana. At the initiation 
of the study, the three classes included a total of 67 
students. Permission from parents was sought, yielding 66 
(99%) positive responses. During the course of the 
research, one student moved, leaving 65 in the sample (33 
males and 3 2 females).
Previously, the three classes had been grouped by 
language arts ability due to a system-wide adherence to a 
slight variation of the "Regrouping” plan in ability 
grouping. In this plan, students are grouped within the 
grade level (but across classrooms) for various subjects,
79
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such as language arts and math. Due to strong feelings on 
the part of the principal and teachers that students 
continue in this pattern, classes were left intact from the 
outset and were randomly assigned to treatment groups.
Group 1, an average ability group, was the control group; 
Group 2, the lowest ability group, received instruction 
modified to match perceptual preferences; Group 3, the 
highest ability group, received modified instruction and 
individualized learning style prescriptions for studying.
It is recognized that the use of intact classrooms is a 
limitation of this study.
Table 1 presents a summary of the sample group 
according to treatment and gender. The sample was 97% 
Caucasian and 3% Asian.
TABLE 1
SAMPLE GROUP ACCORDING TO TREATMENT AND GENDER
Male Female Total
Group 1 10 12 22
Group 2 12 4 16
Group 3 1 ^ ^  M. 16 27
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Pretest Data
After receiving permission from the Human Subjects 
Review Board at Andrews University and from the principal at 
the elementary school, a meeting was set with the three 
fifth-grade classroom teachers to discuss the study. All 
three teachers appeared to be very caring and dedicated 
individuals, and happy for the opportunity possibly to help 
their students through participation in the study. One 
concern that they had involved the amount of instructional 
time and types of homework that the students would receive. 
However, consensus on these matters was easily reached.
Also, they agreed to begin to record spelling test scores as 
percentages (this school district does not use traditional 
letter grades until students reach middle school) .
During the first 3 weeks of September, 1991, 
spelling test scores from the three groups were recorded as 
pretest data. The two experimental groups were administered 
the Learning Stvle Inventory (Dunn et al., 1975) in late 
September. Inventories were sent to Price Systems in 
Lawrence, Kansas, where they were computer scored. Both 
individual and group profiles were received, and scores were 
determined to be reliable due to adequate consistency scores 
of 70 or above. Learning style prescriptions were then 
derived from these scores for students in Group 3 through 
the Homework Disc software program (Zenhausern, 1991) .
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Table 2 presents a tally of standard scores that 
indicate high preferences (scores 60 and above) or low 
preferences (scores 40 and below) for all sub-groups and the 
total group. (Scores that fall between 41 and 59 indicate 
that the individual's preference is neither high nor low and 
that the particular element is not critical to the learning 
style.) Several observations from Table 2 are detailed 
below. (Some perceptual preference information is included 
below; that which is pertinent to this study is summarized 
in the "Treatment Procedure" section.)
Group Comparisons
Of students in Group 2 (lowest ability level), 44% 
indicated a high preference for structure, and 31% had a 
high preference for learning in late morning. Also, 38% 
indicated a low preference for a warm environment when 
studying. A low preference (25% each) was evidenced for 
bright light, learning in several ways, mobility, and 
parent-figure motivation.
Of students in Group 3 (highest ability level), 70% 
indicated a high preference for responsibility, 37% showed a 
high motivation level, and 3 3% were parent-figure motivated. 
In addition, preferences were shown for structure (30%), 
learning in the afternoon, and bright light (26% each). A 
low preference was shown for intake (41%), a warm 
environment, and a high noise level (33% each).
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With the exception of a low preference for mobility
in the lower-achieving group, it was interesting that these
findings are largely in agreement with characteristics of
high- and low-achievers found by Dunn in 1979:
Children who read poorly seemed to like working in 
the midst of activity and noise. They liked 
learning either with classmates or with the teacher 
on a one-to-one basis. Strangely, they seemed to 
like dim rather than bright light, and worked 
longest on the floor, carpeting, pillows, in an easy 
chair, and in extremely nonconforming poses. . . .
Conversely, academic achievers preferred learning in 
conventional seats, with bright light, in quiet, 
often by themselves, and rarely wanted food or 
liquid intake, (cited in Dunn & Bruno, 1985, p.
10)
Indeed, there were marked differences in the learning styles 
of students in the two groups. Perhaps these differences 
are a cause for the ability grouping that was in place in 
the school. While this is probably somewhat true, the 
differences may be intensified as a resuit of the grouping 
and the motivation levels that indubitably accompany 
feelings of success or lack of success.
Males and Females
Total Group
More than one third of the total males indicated a 
high responsibility level (39%) and preference for structure 
(35%). Also, more than one third showed a low preference 
for a warm environment (39%) and for noise, learning 
auditorily, and intake (35% each). A low preference was
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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also shown for mobility (30%).
Of total female respondents, 65% evidenced a high 
responsibility level. Forty-five percent indicated that 
they were parent-figure motivated, and 35% indicated a high 
motivation level. A low preference was shown for a warm 
environment and intake while studying (3 0% each).
Although males and females did not differ in their 
low preferences for a warm environment and intake while 
studying, females in this study appeared to exhibit a 
substantially higher responsibility level (65% for females 
compared to 39% for males), motivation level (35% for 
females, 17% for males), and level of parent-motivation (45% 
for females, 26% for males). While motivation deals with 
the desire to achieve academically, responsibility "involves 
students 1 desire to do what they think they ought to do" and 
is related to conformity (Dunn et al., 1987, p. 7). In this 
case, females' high preferences for both responsibility and 
parent-motivation seem to indicate external control of their 
learning.
This finding has been substantiated in the general 
literature; Hoffman (1972) suggested that girls' school 
achievements result, at least in part, from their desire to 
please, while boys appear more interested in working on 
tasks that interest them and are less concerned about 
earning approval (cited in Biehler & Snowman, 1990). In her
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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dissertation, Lam-Phoon (1986) concluded that males tend to 
be more field independent (internally controlled, abstract 
thinkers) and females, field dependent (externally 
controlled, concrete thinkers). It is a common perception 
that these differences are not innate, but rather the result 
of parental and teacher expectations for the two genders 
(Biehler & Snowman, 1990). Hopefully, cognizance of these 
differences will lead to conscious efforts to treat the two 
groups equally.
Another area of difference merits discussion. 
Twenty-two percent of the males indicated a strong 
preference for learning in several ways (i.e., needing 
variety in working: alone, with peers, or with an authority
figure), while only 5% of females indicated such. Also, 
modality preferences were more evenly divided among males 
(13% auditory, 22% visual, 26% tactile, and 26% 
kinesthetic), while females were largely auditory (30%) and 
had much smaller preference percentages among the other 
areas (5% visual, 15% tactile, 10% kinesthetic). The 
findings imply that for these students, females might be 
more satisfied with traditional lecture or direct 
instruction type of methodologies, whereas males' style 
needs would be better met with variation in both 
sociological and physical stimuli.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
Separate Groups
Interesting findings resulted when preferences of 
males and females in the separate groups were examined.
Of 12 males in Group 2 (the lowest ability level), 
50% indicated a high preference for structure and 3 3%, a 
high preference for learning in the morning. A warm 
environment was a low preference for 42% and bright light 
for 33% of these students. Of 4 females in this group, 50% 
had a high preference for learning in the late morning, and 
25% for elements within the emotional stimulus category 
(persistence, responsibility, structure). Low preferences 
(25%) were indicated for such areas as noise, learning in 
several ways, tactile and kinesthetic learning, and 
mobility.
Of 11 males in Group 3 (the highest ability level), 
64% evidenced a high preference for responsibility. 
Persistence, parent-motivation, and learning near authority 
figures were shown to be high preferences for 3 6%. Low 
preferences were demonstrated for both noise during study 
and intake (55% each). There were 16 females in this group 
seventy-five percent had a high preference for 
responsibility and 56%, a high preference for being parent- 
motivated. A low preference was indicated for a warm 
environment, learning auditorily, and intake (31% each).
A close examination of the above reveals that there
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were more preference similarities than differences between 
high- and low-achieving males. Not specific elements, but 
rather the emotional stimulus category was a high preference 
for both; likewise, the environmental stimulus category 
includes elements that were low preferences for both. 
Concerning differences, time of day was more important to 
low-achieving males, while learning near an authority figure 
was significant for high-achieving males.
The small number of females in the lower-achieving 
group (n=4) makes comparisons difficult. However, high- and 
low-achieving females appear to have similar high 
preferences for the emotional elements. Low preferences for 
specific elements differed between the two groups; yet, most 
of these low preferences fell within the physical stimulus 
category (e.g. mobility, intake).
It can be concluded that for this group of students, 
there were more learning style differences between high- and 
low-achievers in general and also between the genders in 
general than there were between high- and low-achieving 
students of the same gender. As previously mentioned, these 
differences may be a result of experience and education in 
the American culture.
While the findings for this group may not generalize 
to the population at large, awareness of the possible 
effects of teachers' management, skills, strategies, and
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expectations is of considerable importance. Furthermore, 
given the differences that may exist, flexibility and 
variation in classroom practices are keys to accommodating 
the many kinds of learners present in any school setting.
Total Group
A high responsibility level was indicated by more 
than one half (51%) of the group. A high preference for 
structure and being parent-figure motivated was shown by 
more than one third (3 5% each) of the total group. Among 
the outstanding low preferences were a need for a warm 
environment (35%), intake while studying (33%), and learning 
auditorily (3 3%).
Treatment Procedure 
During the second quarter of the school year 
(beginning October 28, 1991), students were exposed for 8 
weeks to the treatment conditions described above. Students 
in the control group continued to receive instruction, 
study, and complete homework in their usual manner, some 
using a grade-5-level book and some using a grade-6-level 
book. Modified instruction for the two experimental groups, 
provided by the researcher, was based on the respective 
group's perceptual preference responses on the Learning 
Stvle Inventory. Table 3 summarizes these responses by 
percentage for the two groups.
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TABLE 3
PERCEPTUAL PREFERENCES OF EXPERIMENTAL 
GROUPS BY PERCENTAGE
Group 2 Group 3
Auditory 12. 50 25.93
Visual 12. 50 14.81
Tactile 18.75 22 . 22
Kinesthetic 18.75 18 . 52
Total 62. 50 81.48
These percentages were converted to fractions of a 
total weekly instructional time of 60 minutes (the same 
total amount of time the control group was receiving by 
their regular classroom teacher). Students and instructors 
met 3 days a week for 20 minutes each day.
Table 4 presents a summary of time spent in 
instruction according to each modality area. (The total 
preference percentages do not sum to 100% because not 
everyone has a definite modality preference as indicated by 
a score of 60 or over on the Learning Stvle Inventory.)
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T A B L E  4
WEEKLY INSTRUCTIONAL MINUTES OF EXPERIMENTAL GROUPS 
ACCORDING TO PERCEPTUAL PREFERENCES
Group 2 Group 3
Auditory 12 19
Visual 12 11
Tactile 18 16
Kinesthetic 18 14
Total 60 60
According to Rita Dunn, sequencing is crucial to 
learning through perceptual strengths; students should be 
introduced to new material through their modality 
preferences and reinforced through secondary or tertiary 
modalities (1988a). Thus, the order of activities varied 
during the 8 weeks so that each of the four modality areas 
twice constituted introductory material. Students' creation 
of a product related to the lesson (the final step in this 
sequence according to Dunn) was implemented through homework 
assignments (further discussed in the "Homework" section 
below).
Utilizing respective spelling lists (Group 2 used 
fifth-grade-level words and Group 3 used sixth-grade-level 
words), specific activities were identical for the two
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groups. A Minnesota Educational Computing Corporation 
(MECC) software program, "Spelling Puzzles and Tests"
(1990), generated several types of worksheets which were 
used. Other materials, as suggested by Dunn and Dunn 
(1978), were handmade. The particular activities described 
below fit generally into modality categories. However, it 
is difficult to isolate modality involvement. For example, 
most games involve visual and auditory elements as well as 
the tactile or kinesthetic.
Classroom Activities 
Auditory activities included lecture and discussion 
of common elements of words, presenting definitional clues 
to students about words which they then had to identify and 
spell, oral presentation of incomplete sentences in which 
students had to use context clues to identify the missing 
spelling word, and having students repeat the spelling of a 
word they had heard.
Visual activities included "Hangman," word searches, 
scrambled words activities, configuration clues (with and 
without context), imbedded spelling words, matching 
exercises, and language experience activities (see examples 
in Appendix C ) .
Tactile exercises are often game-like in nature. 
These included 3ingo, Spelling Pictionary, concentration, 
writing words in sugar, writing words several times each.
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and a hands-on activity in which students unscrambled cut-up 
letters representing spelling words- As suggested by Dunn 
and Dunn (1986), students also used "task cards," "flip 
chutes," and "pik-a-holes." Task cards are small 
rectangular papers cut into two sections (puzzle-like) ; on 
one side is a spelling word which the student must match 
with the definition on the other side. Flip chutes are 
computer-like cardboard devices into which students enter a 
card with a question; they write the answers down and the 
chute provides for self-correction. Pik-a-holes are also 
self-correcting mechanisms involving touching and 
manipulation.
Kinesthetic activities involve whole-body movement.
A floor map of a typewriter keyboard was used for students 
to step on letters of given spelling words. Well-known 
games such as Seven-Qp, Charades, Four Corners, 3aseball, 
and relays were modified to incorporate spelling.
Class Reactions
In general, the two classes' reactions to these 
activities varied radically.
Group 3 (the highest ability group) was cooperative 
and adjusted easily to any learning situation presented.
This was probably facilitated by the fact that the 
environment produced by the auditory approaches that they 
preferred coincided with several other class preferences,
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
94
like having an authority figure present and structure during 
study. Also, since the designated spelling time was 2:20 
p.m., their preference for learning in the afternoon was 
met.
Classroom management of Group 2 (the lowest ability 
group) was much more unpredictable. This group had 
difficulty following directions and could not stay with the 
assigned task, particularly when playing games (tactile or 
kinesthetic activities). Many students were uncooperative 
with classmates, either not wanting to play with particular 
people or accusing others of playing incorrectly.
Since the majority of instructional time was spent 
utilizing tactile and kinesthetic activities (as dictated by 
the larger percentages of high preferences in these areas on 
the group profile, as opposed to visual or auditory 
activities), a large part of their spelling lesson included 
many distractions. It was interesting that the very 
activities preferred by this group were the ones that seemed 
to cause disorder within the classroom situation.
However, it must be reiterated that although this 
group preferred these activities, they also preferred (by 
44%) a high degree of structure and had a low preference 
(25%) for mobility. These preferences are not in harmony 
with the environment imposed by tactile/kinesthetic 
activities; this fact may have contributed to the behavior
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problems exhibited by this class. Furthermore, while 31% of 
this group preferred learning in the late morning, the time 
designated for spelling instruction was 2:45 p.m. Thus, 
although there was a match between perceptual preference and 
instructional method, this match and limitations imposed by 
the setting resulted in an unresolvable mismatch between 
various other learning style preferences of the group and 
the instructional situation.
It should also be pointed out that, at least for the 
second half of the research time, students were looking 
forward to the Christmas holidays. This possibly did not 
facilitate concentration for either group, but added extra 
enthusiasm to an already excitable group of students in 
Group 2.
Finally, and probably most important, it could be 
argued that the designation of ability groups is itself a 
factor which contributes to the self-esteem, motivation, and 
attitudes of the students involved. Surely, students who 
know they are in a "high" group are more likely to feel 
success and thus succeed; those in the "low" group have not 
met with much school success and may try to achieve 
recognition through other means, like poor behavior. The 
regular classroom teachers agreed with this perception and 
felt that this is an inherent problem with ability grouping.
Whatever the cause or combination of causes, the
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environment during spelling instruction appeared to be much 
more conducive to learning in Group 3 than in Group 2.
Homework
The same amounts and types of homework were given to 
the two groups during this time period. The focus of 
homework was usually the application of acquired spelling 
skills to creative writing in the form of sentences, stories 
(open and closed topics), letters, newspaper articles, and 
dialogues. Students were also required to study at home for 
tests.
Only Group 3 used their individual learning style 
prescriptions as an aid in completing homework. They were 
required to use them consistently and regularly, and were 
frequently asked how they felt about using them or if they 
were experiencing any difficulty. Although it took some 
prompting for students to return their homework forms, 
parents did verify each week the extent to which students 
followed their prescriptions (see sample verification form 
in Appendix A ) .
Again, students in Group 3 (the highest ability 
group) were much more consistent and responsible about 
completing homework. Recovering homework from Group 2 (the 
lowest ability group) was a continual dilemma for both the 
regular classroom teacher and the researcher. The teacher 
often had to withdraw recess periods or free time in order
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for students to complete homework. Due to the limited time 
and opportunity for follow-through on the part of the 
researcher, these particular consequences were impossible to 
apply (i.e., withdrawing students' recess periods would have 
infringed on the classroom teacher's planning time).
However, when participation in the following day's 
activities was dependent upon complete homework, results 
were usually positive.
Testing the Hypotheses 
This section includes a summary of the statistical 
analyses of data and the testing of the null hypotheses.
The statistical program employed was BMDP2V. used for 
analysis of variance and covariance including repeated 
measures. The .05 level of significance was used as the 
level of confidence for all tests.
Group 1 constituted the "Control" group, Group 2 was 
the group receiving modified instruction ("Instructional" 
group), and group 3 was the "Individualized" group.
Hypotheses 1-3 
Hypothesis 1 . There is no significant difference 
between pretest and posttest achievement means of students 
in the Control Group.
Hypothesis 2 . There is no significant difference 
between pretest and posttest achievement means of students
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in the Instructional Group.
Hypothesis 3 . There is no significant difference 
between pretest and posttest achievement means of students 
in the Individualized Group.
These hypotheses were initially analyzed by repeated 
measures analysis of variance (see means for sub-groups in 
Table 5 and ANOVA tables in Tables 6, 7, and 8). In 
addition, a priori tests were run to compare the combination 
of the three pretests against the combination of the eight 
posttests (see results in Table 9). According to Winer,
"The a priori type is always justified whether or not the 
overall F is significant" (1971, p. 196). The statistic 
used in the a priori test has the general form:
5 _ n(ScA )2 
2 c)-MS.IZOZ
where 2Cj=0 (Winer, p. 175).
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TABLE 5
PRE- AND POSTTEST MEANS FOR CONTROL, INSTRUCTIONAL, 
AND INDIVIDUALIZED GROUPS
Test Control Instructional Individualized
(n=22) (n-16) (n=27)
1 90.41 82.56 79.33
2 89.77 87.0 84.0
3 91.77 68.75 84.48
4 93 .82 74.31 87.48
5 88 . 18 77.44 94.26
6 91.27 97. 0 93.93
7 90.82 71.31 97.89
8 86.73 84.94 93 .89
9 93 .36 75.38 85.85
10 90 . 05 82.13 95.19
11 91.5 67. 5 86.19
Marginal 90.74 78.94 89.32
Pretests = Tests 1-3
Posttests = Tests 4-11
TABLE 6
REPEATED MEASURES ANOVA TABLE FOR CONTROL GROUP
Source of Sinn of Degrees of Mean Calculated Tail
Variation Squares Freedom Square F-Ratio Prob.
Ach. Test 997.47934 10 99.74793 1.37 . 1980
Error 15338. 15702 210 73 .03884
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TABLE 7
REPEATED MEASURES ANOVA TABLE FOR INSTRUCTIONAL GROUP
Source of 
Variation
Sum of 
Squares
Degrees of 
Freedom
Mean Calculated Tail 
Square F-Ratio Prob.
Ach. Test 
Error
12474.125 
28147.14773
10
150
1247.41250 6.65 <.00005 
187 . 64765
TABLE 8
REPEATED MEASURES ANOVA TABLE FOR INDIVIDUALIZED GROUP
Source of 
Variation
Sum of 
Squares
Degrees of 
Freedom
Mean Calculated Tail 
Square F-Ratio Prob.
Ach. Test 
Error
9476.84175 
21827.34007
10
260
947.68418 11.29 <.00005 
83 .95131
TABLE 9
RESULTS OF A PRIORI TESTS FOR CONTROL, INSTRUCTIONAL, 
AND INDIVIDUALIZED GROUPS
F-Ratio Probability
Control 0.011 .913
Instructional 0.087 . 766
Individualized 59.76 <.00005*
* = significant
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Results of the ANOVA tables indicate that for the 
Control Group, the F-ratio of 1.37 was not significant at 
the .05 level (p = .198). There were no significant 
differences among the 11 means. For the Instructional 
Group, the F-ratio of 6.65 was significant at the .05 level 
(p<.00005). There were significant differences among the 11 
means. For the Individualized Group, the F-ratio of 11.29 
was significant at the .05 level (p<.00005). There were 
significant differences among the 11 means for this group.
Using means from Table 5 and the statistic in the 
a priori test as described above, the F-Ratio for the 
Control Group (seen in Table 9) was calculated in the 
following way:
22 Cl (»J . J 2 * « «  . It• »! .27-»0 .«:•!«.7 J . » . 0S * » t . 5) -« <»0 .41-19 .77 -*l .77) ! ' „
Mx*4-tx9) 171.0)111) -0.011
Since for the Control Group, p = .913, the F-ratio is not 
significant; thus, there were no significant differences 
between the eight posttests and three pretests. It can be 
seen that a similar result occurred for the Instructional 
Group. Therefore, Hypotheses 1 and 2 were retained. Since 
for the Individualized group, the eight posttests were 
significantly different from the three pretests, Hypothesis 
3 was rejected.
Omega squared provides additional information
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concerning the relationship between the independent and 
dependent variables. This value was calculated as .02 for 
the Control Group, .26 for the Instructional Group, and .28 
for the Individualized Group.
It is concluded that no significant changes in 
spelling achievement resulted when students either continued 
to learn/study in their usual manner or received modality- 
based instruction. The former conclusion was anticipated. 
However, the latter is surprising since it contradicts much 
of the research which has been done in this area and which 
was cited in chapter 2. From Table 5, it is clear that the 
significant differences among the means (indicated in Table 
7) were not between pretest and posttest blocks of tests, 
but rather within those two blocks.
As previously mentioned, the discipline problems in 
this class were extensive. According to the regular 
teachers, since the situation existed prior to the study, 
causation cannot be attributed to the research. It seems 
probable that difficulty was largely a result of the ability 
grouping already in place and the attitudes accrued by these 
students over the years. However, in examining the 
preferences of this class, it also appears that their 
problems may have been exacerbated by the inconsistency 
between tactile/kinesthetic activities and a desire for 
structure and little mobility. The inconsistency could not
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have been eliminated, but perhaps the environment could have 
been stabilized (i.e, objectives and directions clarified, 
unnecessary movement prevented) by involving the classroom 
teacher or other authority figures in supervision of small 
groups.
Regarding hypothesis 3, it can be concluded that 
students' use of learning style prescriptions, in addition 
to receiving modified instruction, significantly affected 
spelling achievement. Several factors contributed to this 
end in this case. First, this was a high-ability class, 
noted for being cooperative and motivated; indeed, they were 
receptive to the researcher, instruction, and use of 
prescriptions. Second, in focusing on particular modality 
preferences in the classroom situation, the various other 
preferences of this group (e.g., structure, authority 
figure) happened to have been met, therefore enhancing the 
learning environment. Finally, the use of prescriptions 
resulted in complete individualization, which is difficult 
if not impossible to achieve in the classroom alone. When 
students attended to the most important elements of their 
learning style while studying, efficiency was markedly 
increased.
Although it appears that elements of personality, 
experiences, and style are intricately connected, the 
importance of students' awareness of how they best study and
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the ability to monitor their habits and environment cannot 
be underestimated. The implication is that these components 
of metacognition are extremely important and should be 
directly taught and regularly incorporated as a part of all 
content areas. Students' involvement in their own learning 
is a key to individualization and increases in achievement.
Hypothesis 4
Hypothesis 4 . There is no significant difference 
among adjusted posttest means of the three groups where the 
posttest is adjusted for pretest means.
Hypothesis 4 was initially tested by 3-way analysis 
of covariance with the total of the three pretests as 
covariate (basic assumptions of ANCOVA, including 
homogeneity of regression, were examined). The three 
dimensions were treatment, gender, and the sum of the eight 
posttests as a repeated measure. (See original means in 
Table 10, adjusted means in Table 11, and ANCOVA Table in 
Table 12.)
From the ANCOVA table, it can be seen that the first 
covariate was meaningful (i.e., the sum of the three 
pretests did significantly adjust the posttest means). 
However, there was a significant interaction between 
posttest and group (p<.00005) and also between posttest and 
gender (p =* .0128). Therefore the main effects were ignored 
and 1-way analysis of covariance was run for the separate 
posttests to examine the simple effects (see Table 13).
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TABLE 1 0
ORIGINAL MEANS FOR CONTROL, INSTRUCTIONAL, AND 
INDIVIDUALIZED GROUPS BY GENDER
Post­
tests
Control 
Male Female
Instructional 
Male Female
Individualized 
Male Female
1 92.2 95.17 72.42 80.0 85.32 88.63
2 35.5 90 .42 71.5 95.25 93 .45 94 .81
3 93.2 89.67 96.33 99.0 93.82 94.0
4 91.2 90 .5 71.33 69.75 99.0 97 .13
5 84 . 8 88 .33 82.42 92.5 94 . 64 93.38
6 97.5 90.83 72.83 83.0 85.18 86.31
7 89 .1 90 .83 83.42 78.25 93.55 96.31
3 89.7 93 .0 64.17 77.5 83.45 88 .06
n=10 n=12 n=12 n=4 n=ll n=l 6
TABLE 11
3-WAY ANCOVA: ADJUSTED MEANS FOR CONTROL, INSTRUCTIONAL 
AND INDIVIDUALIZED GROUPS BY GENDER
Post­
tests
Control Instructional Individualized 
Male Female Male Female Male Female
i 88.14 92.98 76.26 78 .65 89.58 87. 67
2 81.44 88 .23 75.34 93.9 97 .21 93.86
3 89.14 87.48 100.18 97.55 97.58 93. 05
4 37 .14 38 .31 75. 68 68 .4 102.76 96.17
5 80 .74 86.14 36.26 91.15 98.4 92.42
5 93.44 88 . 64 76. 63 31. 65 88.94 85.36
7 35.04 88.64 87.26 76.9 97.31 95.36
3 85. 54 90.81 58.01 76.15 87.21 37. 11
n=10 n=12 n=12
Vllc n=ll n=l 6
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TA B LE 1 2
3-WAY ANCOVA TABLE
Source of Sum of Degrees of Mean Calculated Tail
Variation Squares Freedom Square F-Ratio Prob.
G 8664.55603 2 4332.27802 10. 68 <.0001 *
S 22 .93914 1 22.93914 . 06 .8129
GS 1021.74254 2 510.87127 1.26 . 2915
1st Cov. 14923.64449 1 14923.64449 36.78 <.00005*
Error 23531.87748 58 405.72203
P 4406.10943 7 629.44420 7. 53 <.00005*
PG 8918.75849 14 637.05418 7 . 62 <.00005*
PS 1512.33475 7 216.04782 2 . 58 <.0128 *
P GS 1561.11480 14 111.50822 1.33 . 1837
Error 34519.93106 413 83.58337
G = group P = posttest
* = significant S = gender
TABLE 13
SUMMARY OF ANCOVA FOR SEPARATE POSTTESTS
(ADJUSTED MEANS)
Posttest Control Instruct. Individ. F (2,61) P
1 90.39 77 .18 88.57 5.91 <.0045 *
2 85.68 79.53 95. 06 7. 62 <.0011 *
3 88 .84 99 . 04 94.7 10. 26 <.0001 *
4 37.15 74.39 99.06 13 . 16 <.00005*
5 85.13 36.23 94 . 38 5.78 <.0050 *
6 89.73 78 .83 37.17 5. 12 <.0088 *
7 87.32 33 .99 95.39 10. 90 <•0001 *
8 88.23 70.24 37.23 14 . 56 <.00005*
* = significant
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From Table 13, it can be seen that all F-ratio's 
were significant. The null hypothesis was therefore 
rejected, since there were significant differences among the 
groups.
The Newman-Keuls a posteriori tests were 
additionally done to examine where the differences between 
ranked means lay. Specific results indicated that the 
Individualized Group had significantly higher scores than 
both the Control and Instructional Groups in four of the 
eight sets of posttests (second, fourth, fifth, and 
seventh), higher scores than the Instructional Group only in 
an additional three sets (first, sixth, and eighth), and 
higher scores than the Control Group only in one other 
instance (third). The Instructional Group was significantly 
higher than both of the other two groups in only one of the 
eight sets (the third) and was never significantly higher 
than either group alone. At no time did the Control Group 
score significantly higher than both the Instructional and 
Individualized Group; it did, however, score significantly 
higher than the Instructional Group in four instances 
(first, fourth, sixth, and eighth).
The Newman-Keuls tests are vital in pinpointing 
exactly where the significant differences (identified by 1- 
way ANCOVA) existed. These results emphasize that modality- 
based instruction alone was not enough to increase
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achievement in this study. Rather, benefits were seen by 
the independent application of learning style prescriptions 
by students who were additionally receiving modified 
classroom instruction. These students scored consistently 
higher than those in one or both of the other two groups 
throughout the 8-week period.
Qualitative Observations 
At the conclusion of the 8-week treatment period, 
students in all three classes were issued an evaluation form 
(see forms in Appendix A ) .
More than two thirds of students in all classes 
indicated that they liked how their spelling class was 
taught during this period of time (70% in the Control Group; 
73% in the Instructional Group; 68% in the Individualized 
Group). Specific comments from both the Instructional and 
Individualized Groups in answer to the question, "Did you 
like the way your spelling class was taught during the last 
eight weeks?” and "Did the instruction help you?" follow.
Reactions to Classroom Instruction 
Instructional Group
Thirty-eight percent of the positive comments from 
this group related to their enjoyment of the activities:
"Yes, because it was very fun. It helped me learn a 
lot in spelling."
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"Yes, I liked it. It helped me because we had a lot of 
fun and games and it is fun to learn when you do fun 
stuff like games."
"Yes, I did like it because it was fun and we always 
played games and stuff."
Two other positive comments (24%) were general in 
nature, simply indicating that they liked the class and that 
it had helped them learn more. Additional comments were 
related to homework (e.g., "Yes, I did. You told us to 
study. . . .  My parents try to help me but they never get 
around to it. So it helped a lot."), to classroom 
management (e.g., "Yes, I liked it because you could control 
the class."), and to an attitude change on the part of the 
student ("Yes, because I learned to care about spelling 
tests.").
Of 3 negative comments, 1 did not indicate a 
particular dislike, 1 was related to homework ("I did not 
like getting a lot of homework. I already got too much 
homework."), and the last to methodology ("Well, I like to 
work independently, but the games were okay! I wasn't 
helped a lot because I do better when I write five times 
each.").
That two thirds of the students in the Instructional 
Group were positive was surprising in light of the reactions 
exhibited both during class time and in response to 
homework. Evidently, their behavior was not indicative of 
their dislike for the teaching and/or activities.
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Individualized Group
Concerning classroom instruction, 8 of the 17 
positive responses (47%) from this group related to the 
methodology. Some examples were:
"Yes, I liked the activities."
"Yes, I thought it was fun to play and learn at the 
same time."
"Yes, I did because you played games with us and didn't 
just give us homework."
Seven responses were general in nature (e.g., "Yes, I did
like the class. It helped with my spelling."). The last
two students indicated that they liked the class because
they got higher grades on their tests.
Negative responses from this group related to the
amount of homework given. Further discussion on this is
included in the next section.
Reactions to Prescriptions 
Students in the Individualized Group were also 
asked: "Did you like to study spelling according to your
learning style prescription? Tell why you were or were not 
helped by having a prescription for studying."
A positive response was given by 56% of this group. 
Of these 14 positive responses, 8 (57%) were general in 
nature, 2 (14%) indicated that using the prescription had 
improved their grades, and another 4 (29%) were particular 
about a part of the prescription that they liked:
"It was much more relaxing and easier."
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"Yes. . . because I like to lay down in soft areas, not 
hard. I found that I needed light."
"Yes, because I got to watch TV while doing homework."
"I liked my prescription because I like to sit on the 
floor."
Of 11 negative responses, 7 did not specify why they 
didn't like the prescriptions, 3 stated that they were 
already studying in the way that their prescription 
suggested (e.g., "I basically was following my prescription 
before I had it."), and 1 said that using the prescription 
made them feel "uncomfortable."
As stated, just over one half (56%) of the 
Individualized Group indicated that they liked to study 
according to their learning style prescriptions. The 
attitude of those who did not respond favorably could be due 
to a reluctance to change practices when their perception, 
in general, was that they were already doing well. Also, 
since the focus for this group was largely on homework and 
on completing it in an expeditious manner, it may have 
seemed to them that their homework now involved extra 
"work."
Parent Reactions 
A random sample of 8 parents of students in this 
group were asked their opinion concerning the effectiveness 
of the program and reactions of their children. All felt 
that the study was extremely valuable in that students were 
being shown how to study early in their school experience.
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One half of those polled indicated that their children were 
not positive about the homework that was involved.
Summary
This research examined the spelling achievement 
of fifth-grade students studying/learning in a traditional 
manner and that of students exposed to learning style 
prescription information and/or modality-based instruction. 
Three intact, ability-grouped classes comprised the sample. 
Four hypotheses were examined.
The first three hypotheses concerned the differences 
between pre- and posttest achievement means of students in 
three different treatment groups (Control, Instructional, 
and Individualized) and were tested using repeated measures 
analysis of variance and a priori tests.
The first two null hypotheses were retained. Since 
there were no significant differences between pre- and 
posttests, it is concluded that spelling achievement is not 
increased when students receive modality-based instruction. 
One conjecture for failure of modality-based instruction to 
produce significant results in this case concerned the 
behavior problems already evident in the Instructional Group 
which may have been largely attributable to ability 
grouping. These behavior problems created an environment 
which appeared to be unfavorable for learning. Thus,
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experience, personality, and learning style affect each 
other in complex and critical ways.
Since for the Individualized Group, the eight 
posttests were significantly different from the three 
pretests, the third null hypothesis was rejected.
When students followed an individualized learning style 
prescription for studying and completing spelling homework 
(one aspect of metacognition), their achievement was 
increased. Like the Instructional Group, the behavior of 
this group probably influenced the results, but in a 
positive manner. Cooperative and motivated, they responded 
well to implementation of the changes.
The fourth hypothesis dealt with the differences 
among posttest means that had been adjusted for pretest 
means. A 1-way analysis of covariance for each posttest was 
run to examine the simple effects. Since there were 
significant differences among the groups, the fourth 
hypothesis was rejected. Newman-Keuls tests were also done 
to examine differences among ranked means. The value of 
individualization was again emphasized by the fact that in 
four of the eight sets of scores, the Individualized Group 
was significantly higher than both of the other two groups. 
In one instance, the Instructional Group was higher than 
both of the other two; at no time did the Control Group 
score significantly higher than both of the other two.
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CH APTER V
SUMMARY, CONCLUSIONS, IMPLICATIONS,
AND RECOMMENDATIONS
This chapter presents a summary of the research 
project including the general purpose, overview of related 
literature, description of the population sample, research 
design, instrumentation, and discussion of findings. 
Following this are conclusions, implications, and 
recommendations for further study.
Summary
Purpose
The purpose of this study was to examine the effects 
on spelling of modified instruction and complete 
individualization via learning style prescriptions when 
applied to fifth-grade students. It is hoped that the 
results will emphasize to elementary teachers the 
significance of student metacognition (i.e., knowledge of 
how one learns and self-monitoring while studying/learning) 
in increasing achievement, and the importance of taking a 
direct approach to helping students develop these skills.
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Overview of Related Literature
The chapter which reported on literature and 
research related to learning style was divided into six 
sections.
There is a difference between the terms "learning 
style" and "cognitive style" which were used synonymously in 
the literature prior to the 1980s. As defined by the 
National Association of Secondary School Principals (NASSP) 
task force which studied learning style in depth, this 
concept is very broad and incorporates the more specific 
cognitive, affective, and physiological dimensions. As only 
one component of learning style, cognitive style refers to 
the way one perceives, thinks, remembers, and problem 
solves.
Historically, the idea of individual differences in 
learning was considered over 2,500 years ago. However, most 
research has been conducted within this century. Within the 
field of psychology, researchers such as Jung (1923), witkin 
(1962), Kagan (1964) studied various dimensions of 
personality types and how individuals learn. with the 
advent of mastery learning developed by Bloom in the late 
1960s, the learning styles field experienced a transition 
from psychological to educational focus. Since this time, 
researchers such as Kolb (1976), McCarthy (1980), Gregorc 
(1982a), Hill (1970), Hunt (1971), Dunn and Dunn (1978),
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Ramirez and Castaneda (1974), Letteri (1982), and Keefe and 
Monk (1986) have examined (to varying degrees) the three 
components of learning style in light of the educational 
implications.
There are many instruments which have been developed 
to assess learning style. Keefe (1982) and DeBello (1989) 
both developed taxonomies of instruments which directly 
collaborate with the present perception of learning style as 
outlined by the NASSP task force. Those that assess the 
cognitive component include the Cognitive Stvle Interest 
Inventory (Hill, 1976), Edmonds Learning Stvle 
Identification Exercise (Reinert, 1976), Group Embedded 
Figures Test (Witkin, 1971), Inventory of Learning Processes 
(Schmeck et al., 1977), Learning Stvle Inventory (Kolb,
1976), and the Matching Familiar Figures Test (Kagan, 1964). 
Specific affective style instruments include the Paragraph 
Completion Method (Hunt, 1971) and the Mvers-Briggs Type 
Indicator (Briggs & Myers, 1977). The assessment of 
affective style is also included in several other 
instruments which look at one or both of the other 
dimensions as well. No instrument deals with the 
physiological component alone. However, the Learning Stvle 
Inventory (Dunn et al., 1975), the Productivity 
Environmental Preference Survey (Price, Dunn, & Dunn, 1979), 
and the NASSP Learning Stvle Profile (Keefe & Monk, 1986)
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incorporate the physiological style dimensions as one aspect 
of their assessment. In fact, these three instruments are 
the only ones which are deemed multidimensional, including 
all three components of learning style as defined by the 
NASSP task force.
Much research has been conducted with the Learning 
Stvle Inventory by Dunn, Dunn, and Price. Studies dealing 
specifically with the environmental, emotional, 
sociological, and physical stimuli (four of the five 
categories which are a part of the Dunn and Dunn model of 
learning style) have largely yielded similar findings: 
matching instructional methods and environments to learning 
style preferences has positive achievement results. While 
psychological elements are not directly assessed by the LSI, 
several researchers have measured these traits (e.g., 
hemisphericity) via other instruments and correlated 
findings with learning style preferences.
In spite of the amount of literature in support of 
instructional matching, there continues to be some debate 
about this practice, particularly with regard to modality 
assessment and related instruction. Conclusions are 
difficult to derive from these challenges; this is largely 
due to differences of opinion among researchers regarding 
definitions, methodology, appropriate instrumentation, and 
instruction.
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There is a unique relationship between learning 
style and metacognition, which is made up of awareness and 
self-monitoring. Cognizance of learning style is a 
significant part of awareness; once this knowledge is 
attained, individuals are better equipped to monitor their 
own learning/study efficiency. Various studies have shown 
the importance of metacognition in raising achievement 
levels for students in both regular and special education. 
Although not studied extensively, these skills have been 
linked to achievement in spelling. It is vital that 
teachers directly teach metacognitive skills to their 
students.
Sampling, Design, and Instrumentation
The sample for this study was comprised of 65 fifth- 
grade students in an elementary school in South Bend, 
Indiana. There were 3 3 males and 3 2 females. The sample 
was 97% Caucasian and 3% Asian.
Three intact classes, previously grouped for 
language arts instruction by ability, were used for this 
quasi-experimental study, and were randomly assigned to 
treatment conditions. Group 1 (10 males, 12 females) was 
the control group studying/learning under normal 
circumstances; Group 2 (12 males, 4 females) was an 
experimental group receiving the Learning Stvle Inventory, 
an explanation of the group profile, and subsequent spelling
R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.
1 1 9
instruction modified to match the group's perceptual 
preferences in which visual, auditory, tactile, and 
kinesthetic modality areas were each emphasized on the basis 
of the group profile; Group 3 (11 males, 16 females) was an 
experimental group receiving the Learning Stvle Inventory, 
group profile information, modified instruction, and 
individual learning style prescription information (derived 
from Zenhausern's 1991 Homework Disc computer software 
program) for studying and completing spelling homework 
independently.
The instrument utilized in this study was the 
Learning Stvle Inventory by Dunn and others (197 5) . It was 
chosen because it is multidimensional (i.e., assesses the 
cognitive, affective, and physiological elements which 
comprise learning style) and is suitable for the elementary 
students involved in this study. The Learning Stvle 
Inventory is relatively inexpensive and easy to administer.
Discussion of Findings
The findings of this study are summarized according 
to the four null hypotheses which were formulated and 
tested. The first three hypotheses dealt with the 
differences between pre- and posttest achievement means of 
students in the three treatment groups (Control, 
Instructional, and Individualized), and were tested by 
repeated measures analysis of variance and a priori
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tests (these tests are appropriate whether or not the 
overall F is significant). The fourth hypothesis considered 
differences among posttest achievement means that had been 
adjusted for pretest means. Statistical testing initially 
included 3-way analysis of covariance with the total of the 
three pretests as covariate; because of significant 
interactions, 1-way analysis of covariance for each of the 
separate posttests was used to examine the simple effects.
In addition, Newman-Keuls tests were completed where there 
was a significant F-ratio to consider differences among 
ranked means. The .05 level of significance was used as the 
level of confidence for all tests.
Hypothesis 1
There is no significant difference between pretest 
and posttest achievement means of students in the Control 
Group.
This hypothesis was retained. Repeated measures 
analysis of variance initially revealed that there were no 
significant differences among the 11 means. Results of the 
a priori test for this group evidenced a probability level 
of .913, indicating that there was no significant difference 
between the combination of the three pretests and 
combination of the eight posttests.
Thus, there was no change in student achievement in 
spelling when students were taught and continued to study in
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their usual manner. This result was anticipated.
Hypothesis 2
There is no significant difference between pretest 
and posttest achievement means of students in the 
Instructional Group.
This hypothesis was also retained. As shown by 
repeated measures analysis of variance, there were 
significant differences among the 11 means. However, 
results of the a priori test for this group revealed a 
probability level of .766, indicating that there was no 
significant difference between the combination of the three 
pretests and combination of the eight posttests. The 
significant differences found in the initial test were 
within posttests and pretests rather than between them.
Thus, there was no change in student achievement in 
spelling when instruction was modified to match the 
perceptual preferences of the group. As discussed in 
chapter 4, this finding can possibly be attributed to the 
fact that students in this Instructional Group were 
extremely difficult to manage. Control of behavior in all 
situations, particularly during their participation in 
tactile or kinesthetic games, was an on-going challenge. 
Since the majority of instructional time was spent utilizing 
these kinds of activities (as dictated by the larger 
percentages of high preferences in these areas on the group
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profile), a large part of their instructional time was spent 
in classroom management.
It was hypothesized that these behavior problems 
could possibly be attributed to the inevitable mismatch 
between the environment created by attending to modality 
preferences and other elements preferred by a large 
percentage of the group (specifically structure and no 
mobility). However, since the behaviors existed prior to 
implementation of the study, it is more likely that they 
were due to the ability grouping already in place. As a 
lower achieving unit, this group had met with much 
frustration (and a resulting lack of motivation) in the 
course of their schooling that was difficult to counteract. 
Although the majority of these students indicated that they 
liked to learn in this new way, it must be concluded that 
classroom behavior and past experiences are complex issues 
that have a major impact on the success of educational 
change.
Hypothesis 3
There is no significant difference between pretest 
and posttest achievement means of students in the 
Individualized Group.
This hypothesis was rejected. Repeated measures 
analysis of variance revealed that there were significant 
differences among the 11 means. A probability level less
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than .00005 was revealed by the a priori test for this 
group, indicating that the eight posttests were 
significantly different from the three pretests.
Thus, complete individualization of spelling 
learning and studying resulted in a significant increase in 
achievement for students in this group. Again, the fact 
that these students were cooperative and eager to learn in 
most any situation probably contributed to these findings.
However, this does not impede emphasis of an 
important implication: making students aware of how they
learn best and of ways to monitor their learning can have 
very beneficial results. This is the essence of 
metacognition which must be directly taught from an early 
grade throughout the school years.
Hypothesis 4
There is no significant difference among adjusted 
posttest means of the three groups where the posttest is 
adjusted for pretest means.
This hypothesis was also rejected. An initial 
testing by 3-way analysis of covariance revealed that the 
first covariate was meaningful (i.e., the sum of the three 
pretests did significantly adjust the posttest means, where 
p<.00005). However, since there was interaction between 
posttest and group (p<.00005) and also between posttest and 
gender (p = .0128), the main effects were ignored and 1-way
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analysis of covariance was run for the eight separate 
posttests to examine the simple effects. From these 
separate tests, all significant F-ratio's were determined, 
meaning that there were significant differences among the 
posttest scores of the three groups. The Newman-Keuls a 
posteriori tests were done for each set of ranked means to 
determine where the differences were.
The fact that the Individualized Group had 
significantly higher scores than both the Control and 
Instructional Groups in four of the eight sets of scores, 
while the Instructional Group was significantly higher than 
both of the other two groups in only one of the eight sets, 
stresses the achievement gains that are possible when 
students are taught to study according to their strengths in 
addition to receiving modality-based instruction. At no 
time did the Control Group score significantly higher than 
both the Instructional and Individualized Groups.
Conclusions
From an analysis of the findings, the following 
conclusions were drawn:
1. Spelling achievement is not necessarily 
increased significantly through modified instruction with 
regard to perceptual preferences of low-ability, fifth-grade 
students.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 2 5
2. The spelling achievement of high-ability, fifth- 
grade students can be significantly increased when they 
follow an individualized program of study and learning via 
learning style prescriptions, in addition to receiving 
modified instruction in the classroom.
Implications
Three implications emerge from the findings of this 
study. First, while certain learning style traits are 
characteristic of both high- and low-achieving students, 
ability-grouping that is done to accommodate those 
differences may serve to reinforce them and, in fact, may 
create new attitudes and behaviors that determine how well 
or badly students react to change.
Second, because of the complex interrelationships 
among learning style variables, one element should not be 
singled out for study. Doing so can create a mismatched 
environment with regard to other preferences, which 
undoubtedly affects learning.
Finally, complete individualization in the classroom 
through instruction and environmental changes is not 
practical. Students play a significant part in capitalizing 
on their own learning style strengths and enhancing their 
own learning. Pre- and in-service teachers should therefore 
be instructed on the benefits of metacognition and on 
showing students how to use their own learning style strengths.
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Recommendations for Further Study
The following recommendations for further study are 
proposed, based on the findings and conclusions of this 
research:
1. In this study, modality-based instruction alone 
was not found to have a significant effect on achievement. 
This finding adds to the controversy on learning styles 
research, and seemingly contradicts many studies done with 
the Dunn and Dunn model. This area needs to be further 
studied.
2. An area for further investigation is the 
difference between male and female achievement in spelling 
under the same three treatment conditions used in this 
study.
3. This study could be replicated with three 
classes that are not grouped by ability.
4. Another study should examine the effects of the 
individualized method with lower-ability students and 
modality-based instruction with higher-ability students.
5. An examination of the use of style prescriptions 
and/or modality-based instruction at the secondary level 
would be of considerable interest and importance.
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ANDREWS
UNIVERSITY
A ugust 27, 1991
Nancy T urner
15633 Hunting Ridge Trail
G ranger,  IN 46530
D e a r  Nancy:
T h e  H u m an  Subjects Review  B oard  has reviewed your p ro p o sa l .  "Learning 
Styles: A  C om parative  S tudy  o f  the Effects o f  Instructional M odif ica tion  and 
C o m ple te  Individualization via prescriptions on the Spelling A ch iev em en t  of  
Fifth G rade  Students." u n d e r  the exem pt review p ro c e d u re . Y ou  have been 
given clearance to proceed  with your  research plans. We wish you success on 
this project.
Sincerely
;y£iwS# &
L ore tta  B. Johns 
Assistant to the Director.
Office of  Scholariv R esearch
kr
c: Roy Naden
P.S. I would suggest tha t  o n  the cover letter o r  approval le t te r  th a t  is sen t to 
the paren t,  tha t you include a s ta tem ent of confiden tia l i ty  and 
anonymity. This w ould  be very' heartening to many pa ren ts .
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A u gu s t  20.  1991
Office of Sch o ia r ly  R e s e a r c n  
H a u g h e y  Hall. Rm. 136 
A n d r e w s  Un ive r s i ty  
Berr ien Sp r in g s .  Ml -19104-0355
To W ho m  It May Concern :
This  is to cert i fy tha t  Nancy Turner ,  doc tora l  S t u d e n t  a t  A n d re w s  
Universi ty,  h a s  my permiss ion to c o n d u c t  r e s e a r c h  on the topic of 
l e a r n in g  s t y l e s  a t  Prai r i e Vista E l e m e n t a r y  S c h o o l  m G r a n g e r .  
Ind i ana .  I u n d e r s t a n d  that  her  r e s e a r c h  p ro iec t  will e x t e n t  from 
S e p te m O e r  th r ough  Oecemoer .  1991.
S i n c e r e l y .
Jam es E. Hendress 
P rincipal
Prairie Vista Elementary
^enn-rid ins MaUbOii ^U iool i .oftxjralioii
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Andrews University - School of Education 
Parent Information Letter
Sept. 3, 1991
Dear Parent,
As a doctoral student at Andrews University in 
Berrien Springs, Michigan, I an investigating how students' 
learning styles can affect their spelling achievement. I 
strongly believe that the level of learning can be inproved 
through attention to learning styles.
I have introduced myself to the fifth-grade students 
at Prairie Vista Elementary School, explained the nature of 
the research, and answered their questions. Attached are 
two copies of an Informed Consent Form, which will review 
the study for your son/daughter and will outline it for you. 
I want to emphasize that all information will remain 
confidential. Although the descriptions and findings may be 
published, at no time will your child's name be used.
Please read over this form with your child. Keep 
the first copy attached to this letter and return the bottom 
copy, dated and signed by you and your child to your child's 
teacher by Sept. S.
I have confidence that participation in this 
research will help your child learn how to learn and will 
maximize spelling achievement! If you have any questions, 
don't hesitate to call me at 277-3539.
Sincerely
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Andrews University
Information and Consent Form
□ear Student,
I have explained to you that as a doctoral student 
at Andrews University in Berrien Springs, Michigan, X am 
investigating hov students' learning styles can affect their 
spelling achievement. I am asking that you participate in 
ay study! This simply involves my copying your spelling 
scores during a three-week period in September and also 
during an eight-week period from October through December. 
Nothing else is required of you 1
Since your participation in this study is voluntary, 
you may withdraw at any time.
All information will remain confidential. Although 
the descriptions and findings may be published, at no time 
will your name be used.
There is no cost for participation in this study. 
Please sign (and also have your parent sign) in the 
appropriate space below. Return this copy by Sept. 6 to 
your teacher and keep the second copy for your records.
If you have any further questions, please call me at 
277-3589.
Investigator / !  t —* Date ? / ~ ' V
To be signed by student:
I,  , have read and understand the
above statement and have had all ay questions answered. I 
have received a copy of this statement. I agree to 
participate in this study.
Subject's signature________________________ Date________________
To be signed by parent:
My child, ________  , has permission to
participate m  this study.
Parent's signature_________________________  Date______
witness' signature_________________________  Data______
PLEASE RETURN THIS SIGNED COPY BY SEPT. 6. THANK YOU!
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Andrews University - School of Education
Informed Consent Form
We all know that everyone learns differently! your 
special way of learning is your "learning style." As a 
student at Andrews University, I am researching how 
students' learning styles can affect their performance on 
spelling tests. The benefit from this study may be to help 
your teachers and you to know what can be done to improve 
levels of learning.
I would like you to help me with my study! 
Participation in the study will include:
1. Answering 104 questions on the Learning Stvle Inventory 
(Dunn, Dunn, and Price, 1975). This will require 
approximately 30 minutes of in-school time.
2. Receiving classroom results from the Learning Stvle
Inventory-
3. Receiving experimental spelling instruction during an 8- 
week period (Oct. 28-Dec. 20) that is modified to match 
the learning style needs of the class. Spelling test 
scores from this period will be compared with scores 
from an earlier three-week period of regular spelling 
instruction.
4. Receiving training in utilization of learning style 
prescriptions derived from the Homework Disc 
(Zenhausern, 1990) computer software program. These 
prescriptions will be used for independently completing 
spelling homework during the same 8-week period. Tour 
parents will monitor and help you follow these 
prescriptions.
Since your participation in this project is 
voluntary, you may withdraw at any time.
All information will remain confidential. Although 
the descriptions and findings may be published, at no time 
will your name be used.
There is no cost for participation in this study.
If you have any further questions, please call me at
277-3589. Q  / ,  t
Date / 0 / 7 /
2 T
Investigator
To be signed by student:
I, __________________________ , have read and understand the
above statement and have had all my questions answered.' I 
have received a copy of this statement. I agree to 
participate in this study.
Subject's signature________________________ Date______________
To be signed by parent/guardian (please circle):
My child,_______________________, has permission to participate
in this study. I agree to monitor his/her spelling homework 
completed according to individual learning style 
prrscriptions, which will be sent home in October. I also 
ag: ae to complete (5 minutes completion time) a weekly 
checklist on the extent to which he/she follows the 
prescription (further information will follow).
Parent's signature__________________________ Date_______________
Witness' signature__________________________ 7ate_______________
PLEASE RETURN SIGNED SECOND COPY 3Y SEPT 5. THANK YOU!
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Andrews University - School of Education
Informed consent Fora
We all know that everyone learns differently! Your 
special way of learning is your "learning style." As a 
student at Andrews University, I am researching how 
students' learning styles can affect their performance on 
spelling tests. The benefit from this study say be to help 
your teachers and you to know what can be done to improve 
levels of learning.
I would like you to help me with ay study! 
Participation in the study will include:
1. Answering 104 questions on the Learning Stvle Inventory 
(Dunn, Dunn, and Price, 197S) . This will require 
approximately 30 ainutes of in-school time.
2. Receiving classroom results from the Learning Stvle 
Inventory.
3. Receiving experimental spelling instruction during an 8- 
week period (Oct. 28-Dec. 20) that will match the 
learning style needs of the class. Spelling test scores 
from this period will be compared with scores from an 
earlier three-week period consisting of regular 
spelling instruction.
Since your participation in this project is 
voluntary, you may withdraw at any time.
All information will remain confidential. Although 
the descriptions and findings may be published, at no time 
will your name be used.
There is no cost for participation in this study.
If you have any further questions, please call me at 
277-3539. ^ __
Investigator A-a<— Date_ f f / A t  
To be signed by sti&^nt:
I, ______________________________, have read and understand the
above statement and have had all my questions answered.' I 
have received a copy of this statement. I agree to 
participate in this study.
Subject's signature_____________________ Date________________
To be signed by parent/guardian (please circle) :
My child, __   , has permission to
participate m  this study.
Parent's signature____________________  Date_______________
witness' signature ______________________ Data_______________
PLEASE RETURN SIGNED SECOND COPY 3Y SEPT S. THANK YOU!
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October 17, 1991
Dear Parent,
I just wanted to update you on our progress with the 
spelling program, which constitutes experimental research 
for my doctoral dissertation. Thus far, I have acquired 
baseline spelling scores for all the fifth grade students 
at Prairie Vista. I have also administered the Learning 
Style Inventory to your child and have obtained both individual 
and group results. Attached to this letter you will find 
a copy of the standard scores for your child. A score of 
60 or higher means chat your son/daughter has a high preference 
for that area when studying. Elements with scores below 
40 should be avoided when studying. The specific prescription 
for studying and doing homework follows on subsequent pages. 
PLEASE put this in a safe place, since this is the guide your 
child will use to do SPELLING homework beginning the week of 
October 28 and extending through until Christmas break.
Each week, I will be instructing the class m  spelling.
At the end of each week during this tine period, ' will 
send home a brief report form for you to verify the extent 
to which your child followed his/her prescription during 
Chat week. Thank you for your cooperation m  returning 
this form weekly: If you have any questions, please call 
me at 277-3589.
Sincerely,
Nancy TCrner
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;(ame-----------------------■----- Week of Ccc. 23
This week I foLLowed ay prescrlpcion for scudying spelling:
-------- Most of che cime ----------- Same of che cine --------  ftoc ac all
------  l have no difficuicy following my prescripclon.
------  I am having difficuicy following my prescrlpcion.
Ccmmencs:
Scudenc signacure-------------------------
Parenc signacure--------------------------
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Name-
Did you Like 
eighc weeks? 
Tell why you
che way your SDelling class was caughc during cne Lasc 
Did Chese changes help yaj wich spelling in any way? 
were or were noc helped.
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M a n e
Did you like the way your spelling class was taught 
during the last eight weeks? Did you like to study 
spelling according to your 1 earning style prescriptions?
Tell why you were or were not helped by having a prescription 
for studying.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
APPENDIX 3 
SAMPLE LEARNING STYLE PRESCRIPTION, 
GROUP PROFILES
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14-O Ct-91 LEARNING STYLE INVENTORY HOMEWORK GUIDE
Name:
Sex: a.
Date: 10/14/91
Grade:
Teacher:
Time:
5
staunton 
03:00 PM
SOUND 31 AUDITORY 69
LIGHT 40 VISUAL 34
TEMP 21 TACTILE 57
DESIGN 56 KINESTHETIC 75
MOTIVATION 67 INTAKE 23
PERSISTENCE 65 TIME OF DAY 42
RESPONSIBLE 72 LATE MORNING 36
STRUCTURE 53 AFTERNOON 35
ALONE 52 MOBILITY 49
AUTHORITY 71 PARENT 50
VARIETY 63 TEACHER 55
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 4 1
14-Oct-91 LEARNING STYLE INVENTORY HOMEWORK GUIDE
SOUND You usually need quiet when learning something new or
when you are studying or doing homework. You should
not be within hearing distance of a radio or
television.
LIGHT You sometimes do homework or study in low light. It
isn't absolutely necessary for you to have low light 
all the time, but you usually feel comfortable with it.
You learn better and do a better job on your homework 
assignments with soft rather than bright light.
TEMPERATURE
You should do your homework or study in a very cool 
area. You are unable to really concentrate on difficult 
tasks if you are warm or overdressed. There are many people
who feel the way you do.
MOTIVATION
You like to learn most of the time, especially if you 
are interested in the topic. In addition to your regular 
homework assignments, occasionally you may want to do extra 
activities or projects that interest you. (Go ahead! Your 
teacher should welcome your effort!}
PERSISTENCE
Congratulations! "Persistence" is a good quality to
have when doing homework and studying. You usually complete
most of your homework assignments - once you get started!
RESPONSIBILITY
You feel good when you do the studying and homework 
assignments you know you should do, and that is what you do 
most of the time. You are on the path to success and should 
be proud of yourself!
AUTHORITY FIGURES PRESENT
You need feedback from your teacher because you want to 
know whether you are on the right track. The best teacher 
for you would be one who is specific about assignments, makes 
you do them, and tells you exactly how well you are doing as 
you progress.
LEARNING IN SEVERAL WAYS
You really like to change the way in which you do 
homework and other difficult assignments. You get bored 
doing them in the same way and you often like change. Ask 
your teacher if you can experiment with doing homework in a 
different way. Suggest what you'd like to try.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
14-Oct-91 LEARNING STYLE INVENTORY HOMEWORK GUIDE
AUDITORY
You usually find it easy to remember much of vhat you 
hear, so you probably pay close attention to your teacher's 
lectures. You have an auditory strength! You find it easy 
to learn through audiotapes, videotapes, discussions, 
records, . radio, television and lectures. You should 
reinforce vhat you hear by reading and by then making 
something creative with the new information in the lecture. 
(See instructions for making tactual materials in Appendix 
A.) Try using the information by creating an original poem or 
a crossword puzzle.
VISUAL
You really need to concentrate when you are studying or doing 
homework that requires reading. Sometimes you need to reread 
a page because, although you have read it, you have not 
absorbed very much. For example, you may need to hear new 
information first and then read about it. If that is the best 
pattern for you, be certain to take notes (or underline) 
while you are reading. Follow the note taking by using the 
new information you just learned. If your teacher does not 
lecture on, or discuss the new information in class, try 
reading the text out loud on to a tape recorder. Then play 
it back to yourself and take notes from hearing the tape you 
made.
Important! Find out vhat your strongest perceptual modality 
is and follow the steps as cited in this package on the 
chart, DOING HOMEWORK THROUGH YOUR PERCEPTUAL STRENGTHS (see 
Appendix 3).
KINESTHETIC
You have a Kinesthetic Strength !
You like being active and involved. Do homework 
assignments and studying by building in activities that 
include trips, experiments, skits, role playing, acting, 
floor and action gases. Reinforce through tactual, visual, 
and then auditory resources. See instructions for making 
tactual materials in Appendix A. IMPORTANT! Find out vhat 
your strongest perceptual modality is and follow the steps 
as cited in this package on the chart, DOING HOMEWORK 
THROUGH YOUR PERCEPTUAL STRENGTHS in Appendix B.
INTAKE
You do not need to eat or drink while you are studying 
or doing homework.
LATE MORNING
You can function, but learning difficult things does 
not "came easily" late in the morning. This is not a 
good time for you to do homework or study.
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14-Oct-91 
AFTERNOON
LEARNING STYLE INVENTORY HOMEWORK GUIDE
The afternoon is not your best time to study and do 
hoaevorlc. Study then only if there is no other choice.
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LEARNING STYI E INVENTORY
IOWU- RESPONSES BY SUBBCALE FOR STANDARD SCORE EQUAL TO OR GREATER THAN 60 10-07-1991
GROUP IDENTIFICATION • GRANGER IN GROUP NO. ■ 462
LSI AREA SUBSCALE REBPONSEB PERCENT
NOISE LEVEL 1 1 6. 23
LIGHT 2 1 6.23
TEMPERATURE 3 2 12.30
DESIGN 4 2 12.30
MOT IVAT ION 3 1 6. 23
PERSISTENT 6 3 IB. 73
RESPONSIBLE 7 3 IB. 73
STRUCTURE B 7 43.73
LEARNING ALONE/PEER ORIENTED 9 2 12. 30
AUTHORITY FIGURES PRESENT 10 2 12.30
LEARN IN SEVERAL WAYS 1 1 3 IB.73
AUDITORY 12 2 12.30
VISUAL 13 2 12.30
TACTILE 14 3 IB.73
KINESTHETIC 13 3 IB.73
REQUIRES INTAKE 16 2 12.30
EVENING-MORNING 17 4 23.00
LATE MORNING IB 3 31.23
AFTERNOON 19 1 6.23
NEEDS MOBILITY 20 3 IB.73
PARENT FIGURE MOTIVATED 21 2 12.30
TEACHER MOTIVATED 22 2 12.30
OF STUDENTS • 16 TOTAL RESPONSES ■ 36
1 4 6
u j  o-i *
z n o o o o n o o o n o o o o n o
Q MD Q Q C D MS Q O MS O O O MO
> 8
C O
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LEARNING STYLE INVENTORY
TOTAL RESPONSES BY 6UB8CALE FOR B TAN DARI) SCORE EQUAL TO OR LESS THAN 40 10-07-1991
□ROUP IDENTIFICATION I GRANGER IN A GROUP NO. ■ 462
LSI AREA SUBSCALE RE6PQN6E6 PERCENTAGE
NOISE LEVEL 1 3 IB. 73
LIGHT 2 4 23.00
TEMPERATURE 3 6 37.30
DESIGN 4 1 6.23
MOTIVATION 3 2 12.30
PER81BTENT 6 3 18.73
RESPONSIBLE 7 3 IB. 73
STRUCTURE B 1 6.23
LEARNING ALONE/PEER ORIENTED 9 2 12.30
AUTHORITY FIGURES PRESENT 10 3 IB. 73
LEARN IN 6EVERAL MAYS 11 4 23.00
AUDITORY 12 4 23.00 •
VISUAL 13 2 12.30
TACTILE M 1 6.23
KINESTHETIC IS 2 12.30
REQUIRES INTAKE IB 3 18.73
EVENING-MORNING 17 3 31.23
LATE MORNING 18 2 12.30
AFTERNOON 19 0 0.00
NEEDS MOBILITY 20 4 23.00
PARENT FIGURE MOTIVATED 21 4 23.00
TEACHER MOTIVATED 22 2 12.30
IQIAL NUMBER OF STUDENTS I 16 TOTAL RE6PONBEB ■ 61
147
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LEARNING STYLE INVENTORY
1 QIAL RESPONSES BY 6UB6CALE FOR STANDARD SCORE EQUAL TO OR GREATER THAN 60 10-07-1991
GROUP IDENTIFICATION • GRANGER IN B GROUP NO. I 4 62
LSI AREA BUBBCALE RE6PONSEB PERCENTAGE
NOISE LEVEL 1 2 7.41
LIBHT 2 7 23.93
TEMPERATURE 3 3 18.32
DESIGN 4 6 22.22
MOTIVATION 3 to 37.04
PERSISTENT 6 8 29.63
RESPONSIBLE 7 19 70.37
STRUCTURE B a 29.63
LEARNING ALONE/PEER ORIENTED 9 4 14.SI
AUTHORITV FIBUREB PRESENT 10 9 33.33
LEARN IN SEVERAL WAVS 11 3 11.11
AUDITORY 12 7 25.93
VISUAL 13 4 14.SI
TACTILE H 6 22.22
KINESTHETIC 13 3 IB. 32
REQUIRES INTAKE 16 1 3.70
EVENINQ-MORNINQ 17 3 11.11
LATE HORNING 1G 4 14.SI
AFTERNOON 19 7 23.93
NEEDS MOBILITY 20 3 IB. 32
PARENT FIGURE MOTIVATED 21 9 33.33
TEACHER MOTIVATED 22 3 18.32
TOTAL NUMBER OF STUDENTS • 27 TOTAL RESPONSES I 137
149
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LEARNING STYLE INVENTORY
TOTAL RESPONSES BY BUBSCALE FOR STANDARD SCORE EQUAL TO OR LESS THAN 40 10-07-1991
GROUP IDENTIFICATION I GRANGER IN B GROUP NO. I 462
LSI AREA BUBSCALE RESPONSES PERCENTAGE
NOISE LEVEL 1 9 33. 33
LIGHT 2 3 11.11
TEMPERATURE 3 9 33.33
DEB1BN 4 3 18.32
HOT IVAT ION S 2 7.41
PERSISTENT 6 3 11.11
RESPONSIBLE 7 1 3. 70
STRUCTURE B 2 7.41
LEARNING ALONE/PEER ORIENTED 9 7 23.93
AUTHORITY FIGURES PREBENT IO 2 7.41
LEARN IN 6EVERAL WAYS 11 4 14.B1
AUDITORY 12 10 37.04
VISUAL 13 4 14.SI
TACTILE 14 3 11.11
KINESTHETIC 13 3 IB.32
REQUIRES INTAKE 16 1 1 40.74
EVENING-HORNINO 17 4 14.SI
LATE MORNING IB 7 23.93
AFTERNOON 19 3 11.11
NEEDS MOBILITY 20 6 22.22
PARENT FIGURE MOTIVATED 21 0 0.00
TEACHER MOTIVATED 22 4 14.61
TOTAL NUMBER OF STUDENTS i 27 TOTAL RESPONSES I 104
APPENDIX C 
SAMPLE STUDENT ACTIVITIES
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ouzzie '
■i^ me ________________________ __
Date ____________________________________
w rite me fe tte r or your spoiling woro m at m atches eacn definition.
n. mural
  i :o uo over oast information
  2. one wno plavs music
  3. a oiece or oaoer wmcn lists avaiiaoie meals
  4  a wav co maxe someone reel o e tte r
  5. to see aneaa or rime
  o .  a large or aw mg
  " cne wnoie creation
  S. jn ary
  9. an um ustirieo reaso n  co get out or sometning
  io. nurt
  i I. not allow
  12. safe
  13. m teresteo
  14. scene
15. ^eeo en terta inea
a. douse 
o. amuse 
c. cure 
o. curious 
e. excuse 
r furious 
g. menu
i. musician 
j. preview 
k. refuse 
i. review 
m. secure 
n. universe 
o. view
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' iarric
QUZZ!9 1
?a te
-ill in cne lecters m at maKe one or your spelling woras.
iDOOinr groucnv
oouna poise
nowuer poisonous
•Jll porpoise
jW d re  10 ice
:evour soyoean
•iSlOvji itOUC
rUI,JVT* iurrounu
"  iUlUJcf tortoise
H \ /i;w
W *  '.‘/ I I I
j .  m e  rooe was ;n cne snaoe of a
m
j j r  rne ceieoracioa
n
EH 3 lona 5i vou cry nara
:o ao vour rcmewon'
c. n v  03ov .cromer nun
The oaov r /rmuia is maae wun
! witnout enouan sieec.
O ' -
;he was .S': co ner oest friena
we are co nave rom ew onc conignc.
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APPENDIX D 
DATA FILE
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FORMAT FOR SAMPLE OF S5 SUBJECTS
Column 1 =
Columns 2 and 3 *
Column •? ■
Column 5 =■
Columns 5-99 =■
Columns 30-53 -
Columns 59-32 »
treatment group 
(1-Control, 2-Instructtc 
3-Individual!red)
the number of the suo-jec
gender of the subject 
(1-male, 2-female)
grade level of spelling 
(5 or 5)
scanaard scores on m e  2 
LSI subscaies
percentage score on the 
pretests
percentage score on the 
posttests
nal
text
n
3
3
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10126 0BUO8009 30970 /70B /09709409 309 /097
10215 093096100087077090084090097094090
10316 100100092100100100097094100080100
10425 1000680970970B7077070060094083090
10526 09 3097097100087097097097093100097
10626 100080084100097097097080094090093
10 725 08006007008708707 708 408709708 308 7
10825 I 00100100090100087100094100100100
10926 100100097100100100097093090090090
11025 060092092097097087057080080093087
11116 08008 3093097100100097097100100094
11216 0970971000970970970801000900 90090
11326 100090097097100100097100097100097
11416 10009009 3100097097097097100097100
11516 080097 09 3097087 097097 097 09707 7 090
1162 6 100100092100100100100094100097097
11715 100093100100100087100070100090090
11815 10008410008005309708007709407 3070
11926 070076064077053067090087055057087
12015 080100088087067090090073097100090
12115 08009208407 707707709005310009008 3
1222 6 100100093100100100100094097100094
22 315404 34 4 565354 515854 67 4 754 4 959504 4425 35957505504 50700200750650900 30090060072055 
2241567 31204 4 4 94 354 4 950455454 34 54 4 65162565060504 608 507006008504 5100085080068094065 
225255257 384 4 392951614632 3554 4534 33365160 47 4 4 303707 308008 506210009601008807 6062050 
22 6253654 4659556160524 4 4851404 94 9415 35 35 356 30585808 5096092092100100100100098096095 
2271558 34 38365561514034 382 358454 4 4649293947555452092096081096092100100100096085070 
2281554 603550574772616151637263574657 356059224255100100088100092100100094096096095 
229154 3494656554 3546154584444 345753405556532854 40050100065015030100020060044062035 
2 302552 4 36047514 3485258456047 4554554751605 34 6304 309508807 308108510007 308807208 6080 
231 15474941474747426449554 758455253424049594 4585510009608 5100092100100100094096080 
2 32154949 355945363946554857 614954 3 3476249594 4 3855088062050065085085050081052072025 
2 33155429636169686964 3274 32 3 36769652 3316344226265100080058088077096077094086090080 
2 3415585749563154 54 4 65258 4 42952 42504 4 62 8062 654 64 306510006 506007010004006006208 6070 
2351540405850554742644738 3840526453606249414 4585207 3092055055075100090070086092070 
2 3625524 946564758484657485144494 9414246465644 3846100092088085096100096094086069085 
2 3715454 94 9414 94 3365566516 35852 54 604 9 352 9535562 6810008504 5060055085095080068074060
2 38154 95724 7 355 363067 494 541585664 6364 574 65 360585807008509007008010007 5080062082065
3 39267040 30414 95860 34 634 554 295267 5 34 740393855585209606108 909610009310009607 9100093
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